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^±IC8S«:€»i;5i*5JBl^at. BB±fc«**& 

f *aa#atfcasu c®aa^a#. afr#si 
ai;a*^a*>6S2 ^ciift^a^sinaos «jiBt 

tt&4wi3uaaattB£&iiT. aa 

aaaus i »caa{)^a<!:ft 2^ua«5^a<nwicsa 
r«*a:< tti i j>©BBfca*u £©aa*t?!WK 

«aa. 

**aicMiii<aaaa*u iK?ao-ffdj:tqfta 
«-B*BHTHtfT*D. tat, ^u^^nt£i 

tswatTssa. 

M*a4] B*aSiaBBegBlC*UT. ftl 
8Ua»*tt*»«MU:fcBttfc«SM>S 1 <dh*oB 
{*3BBAyF«aaU S2#U&*^aiWWd8LhKR 

ttfcttftoszojHftraaftgtea/^yHca^u aa 

fMSiWftvaJtoSlBffcteaAy H«D5Sfl»^<t 
& I £: «tlds JtGJft 2 «Kfftfl5«/T yFG>-5S©4>fc<i 

[aaas] B*as4BBBo&B£*u-r. si 

»ffcto«Ay F#tt*&©E#a5<0£MKRttfc;fiE/Ty 

*aau aa^a#rn6fe&©Ay FtmBS2» 
c»*gs6] ar*HS4«Eao«acfeMT, ft 2 

«#**^y H«qBtJSO*»}J»tfiCtt»fc]4>]tet/ty F 

t. <iteo±«srajirKttfc9j^©±jss±y/t3/ Ft 
saa^-a z t «»a t-j-«aa. 

[»*5I7] M«3HS89ll2«Ofiac*V>T. Sffl 

r Ay Ht<oiBSfflE*a»"rs^4*?jaiir«»B. 

*IW'!5l*»*«/<5» F±±8f£rAy Hi€»*a 

0. ±a*r^y HSfcttaa^ataMurvjjit-^ 
t€«at*r*aa. 

W#9i9] B^JfiftsaEeoa^acsn-c, ±jj 

S^Ay Ha*«tfi©]HffitzattT»0, *»*>i/Xy F#< 

«kso«fflca»tTi5* w t eaa trsaa. 
tHamoj a*as6WBa©a«K*v»T. s 

2 Bfetttt/5 y H«t±«*r/f y F fcM*fcfc-aTV»T J 



{2) 4#BB¥6-18 180 2 

2 

dtatf/ty Kta#a»bTt>*¥&±Bsr^y f 
eaau i>a±Hia'r/tyHA4us(D±a<!rivcM 
a uxtw &o±«*r«± castta* c t swa t 
-rasa. 

aB©RB*»±B*rAy F i¥£±B*-f Ay Fira 

wicEfeLT*»j. ±arrA9 K^a±acr/t9 

Ay P&*£±BftrA? PQn4>BflMDBB*aaT 

(aaais] aaas4qeaottaea^T. a 

2 Ktt&Bft y F*Jafi©#»*>tfflica»fc*>*> i ;v> 
Ft. ttB0**> t»KB*tfc*>A»t 'J A/t y f 
aU SOU AAy F#jl>]fcfcyiy F*>S#BUTi> 
►3. A>*»tny HOft-|Ui>6i»*t^iy F<)5S3*fi5iT 
**tny F*toOCStfT*D. aa©±JB 

*"fBcBW-fc±tt*rAy Fasau c«5±»*-? 

Ay F *<*>*> A y F S#B t TV><5 C t a»a .hT 

«aa. 

a? 3] a*asi 2aB«coaRt*nr. 

±B*T/t y FiW'J A A y F «Kfi«T» D . U A^t •> 

¥a«5»±^±Bsr»±ic»i^©¥a±BSTAy f*« 
4] w*?ssi 3JHEaacosaic45v»T. 

*»©«»*<tpa±B*TAy HfcdfcBtf Ay F«DW 
lrSifel>T*?3. (PfctBiTTAy Ft±RSTAy F 

-i*Ay F.t±«*rAy F t WTO<oaffOj6M€WJSt~ 
39 *J:5K«-aT^*ttS»ai:r*Ba. 

maa 1 5 1 aaas 1 3 miz^<ommz^r. 

*»£/\y F*fJAAy F*>6^BUT*D, ±RiT 
Ay F*«UAAy Fi«E*aBUTU*:UCii««t 

faaa. 

ta*ai 6] «*afti 3aEaosaice^T. 

aa^&tf^fri^y Fttt^K-hODS 1 a^5«/Xy 

f toattsasftTc: tewa t-r^aa. 
ta«a 1 7 j a$as 1 3 at2B©BBK6v>T. 

aa*S*^>!»t'JAAyF. ±B*rAy Ffi<tim: 

» 1 affasavt^ H«n«flEaaBi-« c 

aaairsaii. 

Calais] >sf'/a>ftiffi. aaitit. ^sa* 

iWWaa©7w y FBS«K:#A*E;e:x^j1.^eo 

t*-3t. a¥6©EaBca»jfc^rx<tfci-3©* 
2S©jesrAyFTy»v. MvaauicaDBtr^a<& 
%. 1 rxoBrattafesftae^r^aaAy f t. wye 

«*»*>tBKa^fc^tt< it> l-304>a©A»4»tAy 
FT*0. rttt*t2BBSaDffltJ^< tt)l^<OBJiii 

a«)»*«a6irr*3j>«*t^y Ft. a«Ay f*»6 

» tt¥a*«tV»tt*a-aT**> t Ay FiTBtf. sa 
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)\v *k»*tny H«0Wfett*awr«^&< it, i 

F. ^t/VyHw^SO-^o^ffi^ffitx^T^ 
*B#©-BW*. Et9"/^yF, jfcjfct/vy Hw^-feo— 

5 rofefroftswMaagcfcfc? sat ltsi sn* &5\z 

t»#5 1 9 ] 9#JX& 1 85!E«OEB{c*UT. 
V F;MttE<oa>jfofcffifc8&»tT*t). C0Dm2*>*itA 

SffftfltfUi tT* 0 . MB 1 LA y FtfWffico 

»2**£/Vy F#fflEl:3C5*»j!i><!:Ay 

SBfi. 

[B#9l 2 2 J ai#3B5 1 8 9JEffi«D£BfciJUTx 
i-bl^OpIttttO»6ffllIffl£=firU ±»**/tyF© a? 

[«#«2 3] B#BJ&1 S^EiEOKBfcfcUT. 

KttTfe»j, trofp&iJSt-fA:/ F*»* ortjB#«& 
fcBt D BO<t>tt< 1 1> 1 ^<0Pl»ttro*6fflStft^U. 
C©^/fe±B*T^r/ F©fcffW««Kffi##aztLT: 
*0. *>^t/XvF«>^ffl»aH«&S5{!t:Sis^TV>*C 

(B#9J 2 4 ] 2 3 ^EttfflE«K*V»T« 

tf>2©±BS5T^y F*qfl#&©E»8lHC»*«F£±8f 
£TA v F KBIS UT«;jEO±iB*f fflfcjaftT* 
dUBiTAy F#H^ftHWBt85£3tOHtf:3>J!t< £t> 
l^©«I«tt<D*««fi£:»rU ±»ir/X S> FOF«Jfl5 

MWfcB2 S) H*S(SS2 4WEft03ftBfc4JV>r. 
4>fc< 1 1> 1 O<0«*«ja3Pfe*t±Rlfi-f/Xy Fi^jK 
±»$rAy F<OWfcJgtfT*3i5, Cfl38EK*»±B£r 
Ay F£«Pjfc±»$rAy F©llO£«#BJ*€rLTV»£ 



; > #BB¥6-1 8 1 8 0 2 

r. »¥/SojsirffiJTiifr*^t;aje)Sjgi¥st. fit 

JEW** tflB*J:»±B*r«T«*W*Uii»*SI 2 
[If #91 2 7 3 2 6 3HEB<?)£BKSHT. 

«t<*affi*aj»t5ii . JB2 . % 3 ©swmuiii&^afc 

[»jjwh 2 8 j 2 7 giE«roa«ic* i»t. 
ss i i*»i;a*f swf fio£f gc^< 1 1 1 

Ay Ft. ttJ£©±»*T8fc&5^&<£fc 1^085 

#asn±i8£TAy Fts-sBU jsaaugtj&^a^t 

t/Y. *4>MyF> iJSSrTA* F££tftp£±i&£ 
UV^v FSffifrffiBbTV^CtefSI&frsSSB. 
11**^2 9] «#J90S2 8JBE«©gfit*HT. 
a#ail*&«»J@.g'A ? ; Fifr*»fcA3; FOMCJIffT 

Ft±JSSTA-> FO|BlKS§arr<5^< tfe ir50flt 

wmmst ia^t* 1 1 *»a tt ass. 

3 0 3 fiWSBJB 2 8 «E*C3»B t>T, 
±RtrAy F*t|ffijSffl*>^4:Sgd»6njEfl5±E5Sr8! 

-5SB. 

[BMWH3 1 3 H««W2 8jEE«©KBU^^T. 

Wt^f F^BdU «2«>a>tAy 'F*«»l*»j6>t 
Ay F*»ei»ltUT*0. JSl*»*»tAy FAtfltJttroig 
Btett»tT*»3. SB2«>*»t/X5/ F*tSl*»A»i:/T2; F 

SB. 

awau»^07/767, msQ-mammmvs,*,. 

[000 1] 

tBft±of«ffi»B] H:ffl¥ife«!*itmjS 

»fcttttfcL. ^»©jPK»CSi5T*Bfr3tJ»«B (Jgl 
T, EJ&x^^KBilipJO coosjSx* 

«^5^-«&»*Ay F*»5ftSEJEX*^KBteBa 
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(4) 



*fM¥6-l 8 18 0 2 



v he***.*. 

COO 02] 

[ooo3] *fj^, 9>=.>{m*(om(oisw)&\zm 
Co o o 4] y>->yfgf, meKfUBicftrbsmi 

Wit UfUi. 5>?— ©*»*t<M|.ffl*C!B-3T 

Coo os] #fr, 7>r:>y-5-©flS(J5gft^s:tt, $ 
Co o o 6] ^©fta>±E^£JElfi-r5©K:&ffl7a 

CO 0 0 7] £<©^-f ^Offi;SHT. EHC3£*5 
**-5fcttlC. ft¥&**ft*fflff©E'ff5f;;bDfcL-a;&» 

«*4A*ttJj«T#ftt>. /ly K*tftfpjfc©l»ifiIlCB 



£#T£&V>©T£S. AyHll. ffiffiSJCtflgU ft 
CO 0 0 8] Ay HtfSOfttpffeAtftl-jgttt-ftKB, 

KB, «¥^*tESS*3t)KStO#^Sn&i:€»CfiW 
ffiU SXtfiHy H(CBE*«:llD;tTlr>5fl«0 

CO 0 0 9] 

H ©«3R©»W£tt. JStfcoge* 

E££fc9 fcS^tcgV, Av KcoH-flW^SSffl'sgg 

[0 0 10] ft*ffiS©JSfflCft8&2®7.f * hffi£ 

[0 0 11] *36MBJjaU&ffi*aWK:4jlt*»JHS 

40 SOirattStt&rcttfTS. ft»fflao5S©J:»)* 
[0012] 

[«RHS««f*fc»©*afeJ:Wffi] *S5W©K>S 

R©**3te«A y K©5 1 ft^ifefi9*CH 
WT»a. BSCJRtfcftaAs' K©5t©9J©t)©tt. 
«7 ft»ffl«©*»i»t©T*©«fiffl«CttttT*€. «ffc 
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-5. 

to o 1 3] n^mzmttijinm^iAAy F*fcii 

B*J81f©y*wxB©WW::&fiLTV> 

CO 0 1 4] mSO^tffilCfili-rS^y HIS, 2t> 

»©ffl#BSE8fc&t±. BB»*>A>&^+>/t&*£*>* 
WXSffftBBLT 2 t5©3^ >/WCftWSB 
ft*. BB»?*W(tt. -BJfcflTfi, *f*^t>A 

ffiLTSJ#at^nSC<hA<T£-a©T, «:**§:£©**> 
BLTVulM. SfrOjfcjfei^t >^©»fitt, fltE©*> 
[o o l S] «©±»4rttK*S«©flK*BB/t5, H 

©±»Br»cRwc»*. wsoaEfto»a«£iSia. r 

(0 0 16] *RW©-3£B«fcfeHT, lOBfctt* 

ti£t±©«^siaRB*«, tt¥jfei=**stf©es*3taA 

y Hfc«*©*W£»fc**Btt»tS#y*>/tfc©M 

U BB0*--«TOS(9 HraT©Sft©»tlBU8gi:U 
TM*. «*»HK*9TU*WM:. C©B#S/X3/ 

HM-ciiSBsauTRna-tt-c w tmt^tm ct 

10 0 17] *3SB©9J©Btt«Ttt. Kft*»fflKB I 



< 6 > tfM¥6-181802 

<s 

^•vwtc^tcwcssrr*. ^©sqb«th, 

-£B#BBLTV>ttU. &K3iJ©BBfln?«. 
«¥SW©J5fr3«t/W FltftBftflHIftftSWsr H<t 

to 0 1 8] *&Wffl£ &itsij©BB«Tf±, BB©* 
*>il8fcftBi"$&©3 1 + VAci-fewi^^t wx 
a. «;js©rtBCJR2ssnTVis. 

ft»tt*3fc9i©B 1 BfiMO-thtStfPJ CTife*. L. 
#L&*tS. i^*>nB:. «tB©]BSktt« 

faefifasdJ^t^t ^^^©Sis^ittttttrttK© 

*>ntt. «o©/Vi>Ka»c,(HK$nT^o. jsbjb? 

fcn. a^©S51SWt*uT. >ah 

20 tOO l 9] *ffl|l3©£ Sa*gfi54s«fctf!$»H. 0 ® 
[0020] 

ts»«] ^^mnsmx^^msL 1 o©— suse^t 

01~5fc^LTi5. Cl©*iSWcisHT. KB 10 
»i. *Effl©5IBB;l 2Tffl^6Ji-sfe©T?*$. £jg 
ffl©«n?fflH&ii5SEBtt, E*©^£ffl©f(b<t««« 

**, *SW©£BBH*©ilsmW©ffiT'bfaaK:ffi 
0, Ej£fc»#1--&&©-mfcv>. 

to o 2 1] sbi o»4. "jattc^sat^afoDnu-^ 

^^ATBB«n*. *0'>I/^>5atJf$U^*t, 

^©BB^B/dsr* ©it»jFB«©fsH*v saRr* c 

ttt < «&©^-f •?'©^tttt©*SB^S©/'( u t»BS 

tO 0 2 2] HSttttl 2*>&89ittl,ft:;£R9!©£;5 
X*;^Bfi 1 0 ©» 1 BBWSSf . B 3 Tfcjfc* J: 
« 5 fc. BB 1 0 tt, B l ©^BEBfiE^i;a»/X -v K 
S&tt^^y- 1 4 i. B2 ©^BSB-B«:ai;iJ.©-'X 
9.KB»B795r-l 6£» motpfrt???- 1 8 
£. »4©±BSr^7^-2 2£. B4©±*±B$ 
T79^-2 4 t^Sfe*. in6S-3©^5^-©0 
Bfte»Ua**lo£&tt-?-*rK±©rt!S?r 
>/f«BATV>TfcJ:v>. CtV*>6ttBU«t5tUT^ 
**BB©BB«Tli. *>*»t^5^-l 8©**t2tJ 

©fitty* ^MseBjtTv**. ^Bsm^^y- 1 4 . 

rtBEl-ys^-l 6v ±B*T^5^-2 2*,kaf± 
» *±»Sr^5y*-2.4B, T-cT, B-©R*it«|S) 



—11— 
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1 4. 1 6. 1 8. 2 2. 2 4tt. SBl 

©as mtuvvj -vttno-itto&i p s-a twsib 2 

C. Sft D G-o fc#©«fljH 2 6. 2 8 fct, ftfcfcfcjg 

#©lfr?IJS-5*S. S«CDHWJi2 6Ctt^fSOSffiJB 
J8#/£»LT*0. E25JB2 8«gl5¥S-C®4. HfiS 
A 2 6CfiE»U&»«fiBB. S-P©75^-«1:. Pg*© 
1 6©rtflM#W&fc*a>i:7?^-- 
1 8©rtBMttBffi<t>Sa£l*S-jtf©»##&SftB&3 
a. 36i. frfrtyjir-i 8©f*jaWfc8t«B£±ja£ 

fJ<3?-2 2, J^±a£T-77^~2 4©f«i8#3i 

[0023] Ef, a^t, ±JSiTii,j:z/sp£±i8i 
6 £0ic*r*S*m#Ti58Sfll 2 8 fc&Dtttf*i<h#fc 

C£?/ya>{£JS£^jL5C:fcj&tTJ»S£#lC, ttCffl 

v>. *#f79jr~#. a teas ?g ±3 

[0 0 2 4] fifcD*T>TWSIB«, lSffl©*mJB2 
6. 2 8 tt. «BB75 >3?3 2 lC»oTftSIO-;P3 
*IS. COHi75>5;|t 5 2(0^5^-14. 1 
6. 1 8, 2 2, 2 4* < tW/5i'-|BkE«Et-«»# 
*aj«85 3 4, 3 6, 3 8©*JU6Sg£CBB*. 
ej£»«. S»03«H7 9>*>3 2*^-^TSca:C 
<fc?T, 79if-l 4. 1 6. 1 8, 2 2, 2 4©rt« 

6. 3 8 sears, ma, tsMnmit. 75>$>3 2 
fl)(S*civ>t. ttfttt. jseraa <rf) tesssfctt 

*. 1 8 CRtVaTf^TO^?^ «1 

«W©9JOSeS«ttt, 75^-*«2"34fcH;-ttl£a: 

<r>m\<t>Tx >ne Hi/r*j;<. *fc, ens©? 

*>/WSUfcK#a»UTV»T'feLTV>ft<Tt>± 
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[002 5] #©«*i}ff26. 28©, gS©JSH«ff 

3 2 oM«ofMnftSftDM«<Bxi£tto#)tsn 

5. H3Ttoj5»S*?fc. Effi. Effi©«2 6. 2 8 
tt. I«]ft0£ir793r-L4. 16aMftHMte**> 
£75^- 1 8 ©rt««««fc^$-&*;8©fi{#:i*ffi 
51883 4. 3 6©IBO«IS4 2T?ffiSlcaomt6ilT 
US. 2:3©»©->-JU«*i4 2|i, #©SK#fciI8£g& 
3 4. 3 6£#«T«tta>0Ta:<:. «t#il|fijftK3 
JO 4, 3 6©«»rB&asKiETa<0fc l &&E"3. 2t3©85 
K3 4, 3 6©«»fffia©ttiEC«|:r). Ctt&©i«gS*t 
P3rt©fitf 75^-1 4, 1 6 bfrfrtJyj?- 1 8 © 

34, 3 6©ft/r|zeftT*?). £^75^-14. 1 
6 tftfrt???-! 8©m©a£#:©K«€affi!f<SJ: 
3ISfc?TV>*. SBS3 4, 3 6, 3 8©&-<?K, BiffiS 
»«H©ffiJBlyfcJgttB5i:. ->-AL&ffiB77>>>3 
4©. SSitt©35«l|riSffi5)-t, «©86K3 4, 3 6© 
a> M©->-JH««4 2ite«k-3T®figS*as. *^§B© 
SHI OSKt^lcffl^ii/ufc't*. 8fc#*>ffl8K&3 4, 

-5. uOf a -?it **ngfc. KB5>q?t©ft$t < t? 
taans©s;55<". 

[0 0 2 6] *77^-lC«*tt©:teg©Sft#4 4*<$t| 

tt*n£i±©affl©8S*©ffl««bT»-3Tfei;l>U, a 
30 **SV»B«Ja€^Ofc©r*-3Tt>,i:H. &75^- 
K *#>5>tt. ^*^-K^y PflUBClDX.. Kffr© 

e^HlSflpL©^s©r, 79^-©«ftfe<s«r# 

3. 

[0 0 2 7] H3 t*-rrt«j£sy7^- 1 4 tiwue 

ff^?^-l 6©*:J&C. #©tt»ffl26. 2 8«. < 
S*U©T, a, J;C^5^-14, 16SJCWSi5 

-«»3 2©»18B, «12©¥&e-»'r«J:5fc«> 

^-14, 16 ©JHH*ff- 3 2 ©JgfiftftjerSB©- 
^cWSfrtt. Stflcttffiafc©74s/hfii5,ktf3£*.*4 
^.SKl^»K:fi1f©HMS!at)DC75i5r-ESittS*S 
CtTftS. HH«ff3 2««JST*tBUT, lt5* 
fcl«n«±©5'74 6 es* 1 0 ©«H«fftfc 0 IC 

BttKftft, ffl»1-S«©*tt6fflt>TfeJ;v>. rtfflfi 

1 4 fcrtfla**?^- 1 6 eHKn «m 

50 12 6. 2 8©V><^jl»©m*t)6B»4 8i'fifiU. C 



-12- 
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fc, 2OC0JE#^5'-i 4. l 6 OflOKfiEfc-f-JSiire 
5 2ICioT$/-*SlF*.oHH«W3 2*>&#Hil,-cn 
5. *B : 62»i > 2-poa60-&-3T^5*ffi»2 6. 

tSICJBfiSSns. SJ#75^-14, 1 6©&*|C*5 
tt5**£S4, 5 6feft#UTflA:f)e-3T^5#^ 
JB2 6. 2 8 €4BS»ra*T5. ->-JUUfc4i^5 

4. sett te&tv?ir-o)?Mmm\z\r>itt:Z 

CM^^H^ 1 6#afjfcJB!KTS©£|&<. 
(0 0 2 8) ^©£1-^^-1 4. 1 6Rfl©*>-;l, 
ffi^4 8ro-tiSfeti, ^n6S/-JU«»t«Ha^3 2© 
IBIt*fiE4tlA:a!#auS5 2 ©«Wrffi«*felE-f 

^©Efl-^5y-14. 16|WKffi6: 

f*Jfflfc««me*ff 5 2 «aUT8S*i*iK#©85*t8 

CO 0 2 9) H3*0fflLT6*^«t5»c. 
©to&E#:/5^-l 4K:ilDtoo*:i$» C(D???- 

rt©sw*:ra. afif 5 2 s-aL/T^ti©>HM£S'75!^~ 

1 6 £8in&*, a^D&.3TV»i0ftH2 6, 2 803 

*>?>£, Z.n1v9— fWWWmfgS 2eaUT£flJ 
©F^EW^y-l 4lC«;ft, flfc&^TUStm 
JB2 6. 2 8<0)&*5iFffi*J6C<0f«3flJje , &^5^-€ 

ieai4-e-*c:iKa*. bci ofctnAsnfeaii. ^ 

14,16 te±oTfflSn«:fiS-ft« 
CESft*. Efil 0Of«Ji1.o£»77^-14v 16 

wics«t*->-;i««4 8«, ares 2rt©fli#©g 

u«)J:5fcLT. SEffctt, rt^flDEfi'^y^-i 
4. 1 6mrW»K:«EftUTCn6<075^-*|K!|$ 

CO 0 3 0] rtfflE»75^-l 4&«kWUHe£-75 
^- 1 G tt. SE#»aC!tK 3 4,3 6 *fflUT*'*>t7 

4. 1 6 t*>i>t^v^-l 8t05(BJ58iinacte!JT 
*-5«a». 2tPffltft«}3 4. 3 6 eofeiEbfcSOKpfia 
Cftff-j-fc. »&3 4, 3 8<0«BfHf«tt. 75^-0 
WWW 2 6 Cfll*.6«SAC:j;-3Tl*J^-®fiS753r-. 

KU Em^5^- 14,16 fcfcj£-&«©ii5#«{a? 



u ' ft5B¥6- 1 8 1 8 0 2 

[0 0 3 1] Hfillc UT> JfK34> 3 6©ffl8ffffi« 
tt. ^7^-«0]Rffi)a2 6CUaA&laa»CJ:oT*^ 
£??9- 1 8©ftaM^ W *>6«fo9t#uflJSn*>J* 

«k & £©**> i fflictm^: 6 *is * ic * * -> 3 

>ff *SUfi, *©«fc3&8ESIW 

»*SS-«RK3 4. 3 6fcRttT^nS©ffia*a58!E. 

K3C{6«T^bT*5. 
10 CO 0 3 23 «»*t^-l 8KB. 2^>©flaS'J©^ 
Ir^A, TTiibS. 1>&?*>A6 2 £ 'J >M 6 

6 6 Jr^-a r u wt6 4 &Hste$ nrn 

^-1 8SftDlcSffiT5ffifS5J5®5iJtUTSSi:S|i£5? 
**to*TB*LfeK>S«4*#r*. »6 6©<£* 

it. frfrt77?-<z>pmtm&£m*:rm&4 4$:m 

20 LTESWtfl/B 2 6 ©T^ffa* CJgUC, £j* 6 6 © 

Co 03 33 ineaiSQSie 6H. frfatyyy-i 
HaH2 6*jsa5a2 8*»&i»tofettffifc:B#L, m 

Bl 0rtO««C443W*>*>t^5^-rt'vim«<tSt 
CO 0 3 4) &frb75?-PimzmG 6 Ki^TJgfiE 

aitUTfefii-D. »0^-?fc«66HcDMnH. 
4:75^-© tfft?* >n 6 2 1 0 Lf- V >A 6 4 ©M 

©a#©««EasBifflir*«t ^ ceiEbfc«pfWR*^T 

5. frifltfrfr—l 8©rtfK©Hijg-^«;jg6 6 ©|BJ 
©T"**T ©teESlBr»«» J; ^j)* t ? 9 ^_ ^pq^. 
©fiB-^^-14. 1 6taaf-5i!5B3 4. 3 6© 

««bT«Rft4 4*I*>*»t^^3i r -©f«3|flJ«fllgS*e.j8 
^Wifiaffffctt UTE©*>*» t C if v is 3 >ftft £-£ A. 

[0 0 3 5] !>Aft>Ae 4©A§BJ6£«:ttU^*C 

so i->^6 4fc:iD*.6nfct*. y^^v>^©rt«»tt 
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13 

wt&zbizttz. rnii. sa^t. #frt7??-<D 

/*©£<D<BJ«:EK<*-ti:SCfe »;;&<&. dcoJpa*JfioA» 
jfcfeO,fc Ottawa Kfcfc^TlfSffiS 

6 2lc^y^a>ftffl^5ilio-«-«j:iilC**. 
>/<6 2 fcfctffc/t*; H 6 8 Sfc, K#4 4 

[0 0 3 7] ±a*T77^-feJ:0;ji^±tt5rr5 
^-2 2. 2 4I4. «[^J»ffi«H3 8£aUX»^t7 
5^-1 8 feSSft&BLTHS. dUBSTy^^-, ± 
*±B*r^5^-2 2. 2 4tiS*^t^7^-l 8C5 
MT»«c4 4*tflSn4*tt, 8SK3 8(OftiEWRi5ajc 

tfS, SK3 8W«frE«tt. ^^-eOHa«2 6»r 

£-5 U *J8»*fc±DEca:&»*>feffiU: 

tax * v 3 >«y§ 

to 0 3 8 J *fciS^fc«t5lC, ±&*1Tzf?9-. ± 
*±RS*1*75^-2 2. 2 4tt* fi©±»*ftt«)» 

sn*. Hi 2Kffl*aA«4 

±aST75^2 2 fcJrfr±B5*T79^-2 4 



(8) #H^6-1 8 1 8 02 

14 

[0 0 3 9] UftOS2eo}t7 2*i±«±rr7^-2 
2t±^±K}$r5 r 5^-2 4 0|HJfcfiS«l,TU5. c 

g A^ir 6 4 «5Mcjsarr5jp'i <t>m e 6 t k£pj 
2ii, ±Bt*-r-75?-. ji*±Ksr^5^-<of*3«5 

*tt«*»fcrsft«:4 4 SiBL-tlHftJB 2 6 ©T^-vT 
foSICJEtA W 1 ©SfeBSEfflTIEflWPMi 2 8 £63 
*3n*. »2©»72H. ±Kff-f79^"22t± 
^±B6*r^9^-2 4oraT»r»3«<£««T*. "CO 
UrOBtt. ±B*r^5^-2 2KPWLJk. *©±* 
<0ttfltT±*iJ84r75^- 2 4 Oftlf <&ffl«oJ 

UTK 1 2 <oeFlfeffilCJt;fc±I8£ T?94T- 2 4 «H3ff 

<TTBEC±»$r77^- 2 2 SgSTTS Cfe*r5J 
JSfefcS.. 

tO 0 4 0] **&79jr-l 8«>ift6 6feRfltiC, R 

2©»7 2fe. ±as$ry?5'- ±*±Bi-ry5^ 
ene « 2 a 7 2 1 tpTjgfEsnfcffi-feyy > f n. 

±BaT75 ^-2 2 fe±*±Rt*-iT75 9~ 2 4 opg 

e«tis8tfr<o55aks«o. ww-r*. *7 2(c«t^-c 
2iajowa©«iEia. ±Ki$r75^-<k±^±«$r 

•S"3fc}»7 2W©HP«!>RjEtt, dt»ST7^^-. ± 
Sfcli. -t-<ofit«*«iBT-5. ±JB«r^ 

[0 0 4 1] Bill. 1&mto®!tk\ 0 «J£A<D3 

uft i 2 ©ipifea 2 . tb 8 4 K.s\f*xommw^ 
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14. 16. *>*>t^5^~l 8. ±f»*r^9^-. 
^±»Sr^9 *>"- 2 2 . 24 ©«*tfcattB 1 Tfc 

6 £2***79*-, ±*±K£r^7^-2 2, 2 

^±BS-i*^7i f -2 4®li'&» f£JFife8 2©|*iffifl!)- 

sicsux^snTu*. b 2 esrsatBTtt. * 

T»V>fl«0/Vv K8 6*tH»UT8*. 
H 8 8 ©-«#Jsfcfc**r ^5^- 2 4 «S?TS(t 
T«S. 4 , fte9 2*V^H«8 6£fPEF*lB«8 8ro 

S*T?»^8»BfcBJa#fcr&4EfcCj:. 3 T. 
«. *BBI2. B^L«£[ftQ£B-?IKl 

±B£i*y5^-a. «t©TB8 4saj**s©K:an 

[0 0 4 2)E^5^14. I6mt75^ 
1 8taat-5iSK3 4. 3 6cDit3DC»iR!HtO«f»S 

[0 0 4 3] «a©aft«tT?»4, f|©?A8 2*fcffffl* 
<««l©#CD£ffiaftl2. ^cp±, 

Hl^0iaLTbA>a^5t, fi«10©fcfl. 
©tt**tta*79jr-l 4. 1 6fc***ft5B«| 

©w©;*^-* 5 «c&».a. i5si oca* 

a^«t?68 2*t*ffl#Ofi^4t>0ICH*3n«:fc 

**. w 5 UT, *«9j©Bttl0fi, «;©*fflS©fi *o 
2©»flE^©7^ y h«MMt«. Bfc*i 

c 0 0 4 4 j 1 0 1 2 at* 

«£©fiS«fctfJ£tt*toOfcH*Lfc«S, *fr, 5> 

my? 9- 1 4, is fc#LT»AraEfc*ffia<eio* 



19 ' *?M¥6-18 1802 

25 

^aUTto^y^^'-'N, ^E-Ut. SSB3 4. 3 6* 

U*»L/ft*i6, 8SB3 4, 3 6 ©teEtaSftHWJ*© 
14.16 £toto£754r~ % ±&&?7 
9^-2 2. 2 4©(BJORfl:o8iia € i S5&d , ^gg^ 

E#a»into^fcy9:?-a^©ff*£M&l/. ^ 
#W*»Xr«tt*©^9^-tt*©^ftJBt-. #a© 
■M ttVA©HrBCA*9BH©a*a. UttL 

K, «t¥S©S»fllSJS^g,^jB4*, £fi-^©SA. 

*"Pfi8 2©M-«K|$|j6»oTtt*. tp&©C©Bte«ig: 
S*lTV>S8fE#:^'v^—'vE^slD^5i : , *<D79? 
-rt<3ift&ttBfc5 2*a^T«©K#ffl (£l-*t)Kn 

5^-14. 16 ©«fftt**->-JHJH«.4 8 m&V 
«». tfffla©«S£SitS^7*uxttt;:ffi*#fiofc.5 

(0 0 4 5] *»36»t^5!5r-iii]y:±ftsr^7y-oD 
BBX^^jMBBHtt. SB-^y-KWLT-hCSl 
BlfcfcB&RUSBTHTfcnS. 

t*3©ffi*»SiEB3 8 SaoT±Rtfy5J'-2 2. 2 
4*v, -tUT, SS?534. 3 6*aUTEfi'^7^— 1 
4. 1 6<xaEtt5. ±56L&.t3t. ±»S^9^- 
30 taffif58SB3 4 4 3 6©«aEffl(6f®att. ^fri:^ 

5^-1 8^5±»sr^^^ — ^sweoisaajK 

7^-©iea». a©±B4r«©tc5TsoB'\s 
*x^;u4=sjnA. £©*>*i:ca*-rs»iaiifa3tj* 

[0 0 4 6] »iaSf**tS6Bw±|Bat , 7?i^-2 2. 

s. C©a>*»t^5^-©B5H»t. £©#*!£:»©£:: 
*T?a©a^sis**io^., s©a»a»t«ca*ufe# 

[0047] *5mtomLo>n\<o$s&m 1 o - 6 ~ 

8l;mLT*-5. H6-8T*3i«»*i'5K, £©£lfi« 
' »«1 0' tt. ftfcB^fc||»MiK»f|gi;r***t. 



—15- 



tttJKNS DUHNt 



703 836 2021 P. 41/47 



2/ 

&>!:U JE©3£Jt0J©##£75^-l 8©«f»*?t> 
/t6 241136 - 8 fcjRfgfi 1 0 ; 3ft»e»*ilTV>St 

■5. 

[0 0 4 8] H6~8fc«T3HBMfc$St>X. 
LXV>£. ^frt'J'Sfeyt^e 2' . 4»36»iiJAy+ 

>A6 4' ttfttTffi8 4' OKEtcffiRUTVi©. U*> 
L&#S, *>*>t«l'jfe5 i ifWT6 2' ». ftl«JM|© 

TJS8 4' rtfc«l6a**lTV»4#t. &«U fr^i* 

*V>A6 2' t*»*»tUA?+>A6 4' OfflJJttB 

©TT©TS8 4 ' !*>4>*»&9X?*>/X6 2 ' <0 
ttBtt. ** U A?* >/f 6 4 ' «qfttt±|^)fJB*0 

[0 0 4 9J H 9 tt*»9J«5«>!9» 4:^5^-1 0 0. ± 

T©±s5*r^5^- 102. 104 owasa&mm 

tTV»*. H9C*1-*M^t75^-l 004J«fctf±H 
S^r^^— 102, 1 0 4t4$fc©Sffi«© , 6>©&Bff 

0 0 #35 1 JUIflaft*&:/?*-oftMraMf&*> 
Al 0 6*S©*fc6tH5jSiT*fc*. BlKftflfc 
WSfc,. ^^fc^^^-ogAj.vWTi obqw 

[0 0 5 0] ffllSlli«!fcHl/T*tEWLfc±3fc. 
H9©±B*r**y-. ±*±B*'T:/5*'-l0 
2 , 10 1|t 8ft<*3ffffi«& l o 8 CBLT**fc?9 

1 o o t*#atttT^*. i o 8 

ffl 1 ftttff Oft#«atUl3 8 iRUT**. $ i . 
SBWiRBfc, ±HST77^-. ±*±B*T7* 
*"-1 0 2, 1 0 4£MH: 0 0 £©R|*SS 
frtfKttS^ttBK 1 0 8<BffiEfflBrffi?!teft3rr3. 
ifc, BiadtBiBttfc. ±Mrf^9^-. ±#± 
B*r7**r-1 0 2. 1 0 4tfc JS©±B* , «B©JB 

t*. ±»ir75^- 1 o 2 t±»±ja£r^7^- 

10 4ttAo±HKt'OT«l. rtBOteTBttttU 
X, C<Ofi««C*tt«K<0»ttft© 7 ^ „ hB««A. 6 



#»J¥6-1 8 18 0 2 

«. 

[ o o s i j m&com i 1 2 *t±e*T 75^- 1 o 2 
t-t*±»«r^^-io4oiBUcB«f«. cne 

>A 6 4 ©MlCEari-*JH 1 *J5fl|©i* 6 6 ft 6 tffc± 

efcfsss i 55KW©»7 2 &BBRi;xBT££&n 

[0 0 5 2] B9O£SB0**»&79jr-l 0 0 It. 
20 B6~8KBU ±CttWbfcte|g||K«|i*«#:^«^ 
*>'ni4^ffi|t«. B6~8fcwT3SJS«fc|«3« 
C. *»4»i:^ , 5^-©a>*ii:9*5 : -t>A-l 1 4B. jg 

>A<0TT«;J5|<3tettaiUXU*. Jfc*>if»A^Y>A 
X 1414. H9fc»»T*UXfc3, *n**#B!l9*«Jg 

>A 6 2 Sfctt h Q-f FJgtt£tf c t ® 
BLTIr*3. 

[0 0 5 3] H l o te*«E©g«©£fcB!I©35$8fff i 
a? 0' SjrUXU*. :i©HTfc#SJ:5IC. icoSKl 

y-©M£ BttSfcl- 5i 5 fcSB l 8£M*rft l» fetiX 
US£3&B#BBBB3 4. 3 8*iaofc<au>Ct 

*»u>x. Hi-sc^r»i*ifi«i(aaiai:-c* 
si o t*TK«i ©jao©«se«a;i. 01 
-5fc^-r»risijfi«©fe©trai;T«.o. »i^sg« 

fcHC#JRft-9fc=«*r»S'»E^£fttfXjftUX* 

<&. ai^ifiwtHfltc. hiok^tsi»w4. -st 

©Em7'7^-14-. 16' t, **k-799-i 
30 8* fc. -»©±ES$r^^-2 2* . 2 4' fcjj»5 
ft*. »l*tt«t^ttfc, W«H4©*5SiEfrStt«© 
KftO^ofclHffi, fifig<Dffl*«. Bl0©*JfeW©5p 
©75^-1 4- , 16'. 18'. 2 2', 2 4' g 
%±IC*0H?K *fl-SE©XVi«HB75>^3 2' 
/ KiB-aXftSCU^iStiXUi. *S(B©fflB7^> 
3^3 2' ©>>-;UC«tO, ^5^-14', 1 6' . 1 
8'. 2 2', 2 4' ©AI»toHB$&l£ffi«f2:Htt 
K2-3«o4*«»|Un:BBg-}-*. L4>LZt4te,, B10T 
fc4>«±5C «B7?>ya 2' ©— fl9JI4t#©Eir7 
0 9^-1 4- .16' i*»*>i!/5^-, ±»*r^7 
^-18'. 2 2', 2 4'©|BIKKffU tn6 2fi 
©r5^-eSV»C«!HfUXV>*. Ctl*. BlOfc* 
T^JSWaiBI 1-5 ICSTK 1 3BS6fl&©«!-©gJIX 
**. HI 0kwt*tt«B, . 1 

C *»«lSfelS«©J;5C4»4>iy5ir-i 8" . ±B 
*f^»y-»a- . 2 4- i:RW||UTV«9»ifcU 

[0 0 5 4] HI 114. **V>tt. H9fc*T 

» ffln«ci©T**a6te8u©saewi 2 oesr. - 
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©gai 2 oi*. 8i 0rt«etrafEfcjtc&S)A<5/ p* 
-ttJBi«8«©fi^5^-i 4, i eeaanc-c 

©iflCTifcfcfrS. CCTtttflXKKLftH. Joi 
r, B i 1 2 0|i, h D-f FJBJBfifl-f 5 

i»&t7yi?-l 2 6**3^*. ZOMfl&tU?- 
1 2 6 », (*3ftl«tt^* 1 2 8 fc*W8Wfc^* >;t 
1 3 2 fcfc H 1 1 KiSTga© 3 P©tp2^7 

^-12 2. 1 2 4. 1 2 6«. ERi 2 0©J|-lc 
* f-©*£«#*LT»jSUT»*. COJSBI4. Si 

^BWtrasfc. ^«tt©&5a#®$m©-*f©fik 

0&ofc«13 4. 1 3 6*&»d!3tlTH5. Hh6 

a&o^> 1 34. i s 6K, n<o&x? 

&««£^* t Eft. frfr£7<7?-l 2 6lChO<H 

3 8€*rrs. pjjsi&#H©iH«. &a©ai 34. 1 

3 614. Cih6 3r)©^^-1 2 2. 1 2 4. 1 2 6 i 
<fc, rtfl-CEttr^^l 2 2, 1 2 4 0rtf5«cSBB* 

SffiB 1 4 2 t £j§fj£T* «k 5 fcjftglfcJffgQSBftB 
tte^TS. M^OQ^TV^K^ Kffl©tmffll3 
4. 13614. «H77>i'13 8kif},TffiIfci/- 
3rJ©^^-12 2. 1 2 4, 1 2 6t£in 
S ^-Wfca*-**a#*a*B 1 4 2 
Offl*. SBi 2 0O-juanfc«H 

[ 0 0 5 S ] KftasSIK 1 4 2 ©WH3lC»3S— 

nfc75>^i 3 8ii. s fc, ms somrvm^wuET 

^7^-1 2 2. 1 2 4.tfris>£?7ir-i 2 6©M© 

«*©6t»ei«iHiir*o5EPitetri. si Refill 

#*ifi(*8 1 4 2 rtfcR^. EM? 5?- x 2 2 . 12 
4 i**i^9^-l 2 6<9W(D«a:©fit*£lH»UT 
*«Kfflfi«l 2 0*ltlCfi*^«t*. & 
ft^aJSKl 4 2ttmi*JS«TfflV>TV^^-fy«ft « 

CO 0 5 6 J *>*£7^-l 2 6lCf±. 2^05^03 

fU'Wrv^n, rtitrz, ftflssF-fr >a 1 2 s 

>A1 3 2Ai»tfUT*0. C*lS©5^.>/Ttth 
Of F?EI8S=rrs. rtffl^WTl 2 8«, 
/S-rsafcOS-o&tfttHl 3 4. 1 3 6K»l£L&tt 
ft©»I 4 4fcJ:T3T^.ffll9 1 T>^l 3 2*»Saa*tt 



(U ' 4$KW6-1 8 1 8 0 2 

a? 

)B©'NC*tUT}BfiE$*iTV>S. 3tl4 4©&*fi. 
RMaiftSWU B4ort«?ir>Al 2 St^fflf^t 
>/U 3 2©(BtEifiEf «n»IBr«ttt655^^fc-e- 
Tffi«anfe»tEfiSfifl-i-4. P4 4 0<ff*fi. a> 

«aUT«tt)B1 3 4. 1 3 6 ©T^lCStf . &« 
1 4 4©J£*J5Hte0Jf SflTUS. «OJ£{±. ft* 

[0 0 5 7] iil6cD}Ri44tt. frfrt79*-l 2 

Hi. C©f9fB«:aHES:<asijffl«iasfcjiy r>A | C: ^ 
JWU HAS. £ffi©ff 1 3 4. 1 3 6 fcSWclKfco*: 
ttffiC&&U SKI 2 0rt©a*!W^A»i^5^ — . 
«$^Lfct#|z]Hffl5«l 3 4Afft»V»6»nt:M«'r 

»*14 6tt. aiSaaTfflnSnsattiKSRU 
fife*. 

^ C0OB8J *»*t^5^-©rtaic»J44CJ:9T 

a sie# © s a a si*!** 0 g» 

frtyjJ'-iOftfi^Wtl 2 8. *HH9 1 v>Al 3 

2 ©(^©isftfflssfisiais-rft ± a KfciEi,fc«»FS58S 

■sfcSl 4 4W<o^'<-^<otoE|8Brfflai*»*i ( i;'y^ 
^-«rt^£tf^5^- 1 2 2. 1 24 iSfflS-frs 
ftl&l 4 2<D«iiE«l|Sfffia[tt > *»*»tr9^-fclB^.6 

sav»t«T^€itwu» #»^t^9^-#«aaa»cta 

bT£©A»*.ilc»*y^ 3 >ffffl&^ 

[0 0 S 9 J »»£79*-l 2 6K-3Ur©±Efl5K 

i: y 7 USaxiLETffifflt-*^^^ 

-©Hte>©hD-f H®ffi»4. *fr, 7>r:>^-t-oacD 
0 J5«W©*J&a«fcJB« UTfiO»fcff SibSlB* 

HI 2, 1 3tt. HI lOitoifitf 

urn*. «a*jWttJS©fiarftto-6Hi 3 tats 
(Mem*, s n« *>js» t ^-©^a^EBs 
S!^«:l4 6€|g i ^><o^□-^ h«^>ai2 8, 132 

ea^st*-. ^v>/x«?>£fijE-^a5S*-fr. sea® 
» ©*mite&c&fc*fctt. hi 3-cfiTtta<o&«»ca 
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(12) 



ftW¥6- 1 8 18 0 2 



cms. hn-f H«««D^v>nofe<a 

FSM*©^*>m 2 8. 1 3 

2*>*fljT©c©B3fit &o>m<otsmiz<6ito5*f5 i ^ 

StfSt&CioT. Hi l-i 3 fc^TlfclEW©*** 
[0060] 012, nil 

1 3 «H 9 . ii fc^-r5ssfi!i«iticia*&^/fttfir 

^UTVii*t v ^Kft^fcft^©-^-^^^ 1 

iifcSCt fit TfcSnfcK Hi 2. 1 3»C^fStte! 
C-fe^T. Htfitt. *£l S 0, TB-1 S 2. tpffiJfA 

fri5 4sii;ip»si 56 ^ 6 ^ s> H12 ^ lsfc 

fit, ttffl^KfWCptfJ.B 1 6 0. 1 6 2 fe^UTfi 
•5. Tfil 5 2©ffla5fcfit, aftOSSfl 6 4^i««4L 
T&D. CniiHl l©SH©*»^,i:^5^-l 2 6® 
<Si:St#5a»»14 2?c.SWAns®ffiS^r«,. jfe 
©SiSffltBttfc. m&Wti&T a -?i 6 estfiff^ 

^^-e^t^^tjag^j^gj 4 2<0$to 

0{CS^T»-6. ^a-^i 6 6 fit, HI 2TTfit. «t¥ 

flEB 1 4 2 ©Wl»tt#Sfiiaha<0«fif<±5fcte<« 
lffltTV>*. 9 1 a-^16 6*J;^fllBl4 2tt, Tfi 
1 5 2&&«tHp£©W0.H 1 6 0. 1 6 2 ©|HJfc<&|rr 
*85<fcft££*:r^- 12 2, 12 4 STMiflSICJE 

[0 0 6 1] «f £ff A# 1 5 4 tt2l9r£/i&gL*:j£If£ 

wfs. iineossfti, *^t75^-i 2 6^iot 
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(57) [Abstract] 

(Object] To provide a reactive energy apparatus positioned within a shoe upper and a 
shoe sole so that the shoe upper provides a custom fit to the ankle of the wearer and 
reduces pressure on the Achilles tendon of the wearer, reducing the possibility of injury 
to the Achilles tendon and distributing the landing impact over a larger area of the foot of 
the wearer, thereby imparting a cushioning effect and stability to the sole. 

reactive energy apparatus reacts to shock by external forces to 
impart a cushioning effect to the shoe, support the ankle, and impart stability and a 
custom fit. The reactive energy apparatus comprises anatomically shaped nuid- ?.$t& 
bladders positioned within the shoe upper and shoe sole. As the fluid in these bladders is 
displaced, the bladders conform to the foot and ankle of the shoe wearer and assume a 
configuration that provides a custom fit, providing a foot cushioning effect, ankle 
support, stability, and a custom fit 

[Claims] ^ 
[Claim 1J A reactive energy apparatus providing a cushioning effect, support, and a 
custom fit to a shoe, characterized by comprising a first means located on the upper of the 
shoe for containing a fluid, a second means located on the shoe sole for containing a fluid, 
a fluid filling said first means and said second means, and a means for communicating 
fluid between said first means and said second means, and in that the connecting means 
permits the flowing of the fluid from said first fluid containing means to said second fluid 
containing means and from said second fluid containing means to said first fluid 
containing means. 

[Claim 2] The apparatus of claim 1 further characterized in that the communicating 
means comprises at least one conduit extending between said first fluid containing means 
and said second fluid containing means, and in that said conduit extends through a 
portion of the shoe upper and a portion of the shoe sole. 

[Claim 3] The apparatus of claim 2 further characterized in that said conduit extends 
through a hollow sleeve having an overall tilted configuration and extends through a 
portion of the shoe upper and a portion of the shoe sole, and in that said sleeve forms a 
protective cover over said conduit to prevent said conduit from collapsing. 
[Claim 4] The apparatus of claim 1 further characterized in that said first fluid containing 
means contains a plurality of first separate fluid-filled pads located on the shoe upper, 
said second fluid containing means contains a plurality of second separate fluid-filled 
pads located on the shoe sole, and said communicating means communicates fluid 
between at least one of said first fluid-filled pads on said shoe upper and at least one of 
said second fluid-filled pads on said shoe sole. 

[Claim 5] The apparatus of claim 4 further characterized in that said first fluid-filled pad 
comprises a left pad located on the left side of the ankle portion of the shoe upper and a 
separate right pad located on the right side of the ankle portion of the shoe upper, and 
said communicating means communicates fluid between these left and right pads and said 
second fluid-filled pad. 

[Claim 6] The apparatus of claim 4 further characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a separate arch 
pad located on the arch portion of the shoe sole. 
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[Claim 7] The apparatus of claim 6* further characterized in that said communicating 
means communicates fluid between said first fluid-filled pad, said heel pad, and said arch 
pad, 

[Claim 8] The apparatus of claim 6 further characterized in that said communicating 
means communicates fluid between said first fluid-filled pad and said arch pad, and in 
that said heel pad is separated by the heel portion of said shoe sole and is connected 
neither to said arch pad nor to said communicating means. 

(Claim 9] The apparatus of claim 8 further characterized in that said arch pad is located 
on the top surface of the shoe sole and said heel pad is located inside the shoe sole. 
[Claim 10] The apparatus of claim 6 further characterized in that said second fluid-filled 
pad is separated from said arch pad and comprises an upper arch pad fluidly connected to 
said arch pad, and in that said upper arch pad is located on the arch portion of the shoe 
upper adjacent to the arch portion of the shoe sole. 

[Claim 11] The apparatus of claim 10 further characterized in that a plurality of channels 
extend between said arch pad and said upper arch pad, said arch pad and said upper arch 
pad are fluidly connected, and said channels are configured to adjust the rate at which 
fluid flows between said arch pad and said upper arch pad. 

[Claim 12] The apparatus of claim 4 further characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a rim pad 
located on the heel portion of the shoe sole, said rim pad is separated from said heel pad 
and extends from one side of said heel pad to the opposite side of said heel pad around 
said heel pad; said [second fluid-filled pad] further comprises an arch pad located on the 
arch portion of the shoe sole; and said arch pad is separated from said heel pad. 
[Claim 13] The apparatus of claim 12 further characterized in that said arch pad is an 
extension of said rim pad and is fluidly connected to said rim pad, and in that a separate 
upper arch pad is located on the upper arch portion of the shoe upper adjacent to the arch 
portion of the shoe sole. 

[Claim 14] The apparatus of claim 13 further characterized in that multiple channels 
extend between the upper arch pad and the arch pad, the upper arch pad and the arch pad 
are fluidly connected, and these channels are configured to adjust the amount of fluid 
flowing between the upper arch pad and the arch pad. 

[Claim 15] The apparatus of claim 13 further characterized in that the heel pad is 
separated from the rim pad and the arch pad is not fluidly connected to the rim pad. 
[Claim 16] The apparatus of claim 13 further characterized in that said communicating 
means fluidly connects the heel pad and said first fluid-filled pad on the shoe upper. 
[Claim 17] The apparatus of claim 13 further characterized in that said communicating 
means fluidly connects the heel rim pad, arch pad, and first fluid-filled pad on the shoe 
upper. 

(Claim 18] A reactive energy apparatus providing a cushioning effect, ankle support, 
stability, and a custom fit to a shoe, characterized by comprising at least one hollow ankle 
pad on the ankle portion of the shoe upper, said ankle pad having at least one flexible 
sidewall enclosing an interior volume; at least one hollow heel pad on the heel portion of 
the shoe sole, said heel pad having at least one flexible sidewall enclosing an interior 
volume; and at least one fluid communicating conduit communicating fluid between the 

/3 
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ankle pad and the heel pad, said fluid communicating conduit extending from the ankle 
pad through the shoe upper and sole to the heel pad; and a fluid filling the interior 
volumes of the ankle pad and the heel pad; and in that aportion of the fluid filling the 
internal volume of one of the ankle pad or heel pad is made to flow through a conduit to 
the internal volume of the other of the ankle pad and heel pad in response to bending of 
the sidewall of the other of the ankle pad and heel pad. 

IClaim 19] The apparatus of claim 18 further characterized in that said a second hollow 
heel pad separated from said heel pad is located on the heel portion of the shoe sole said 
second heel pad has at least one flexible sidewall enclosing an interior volume, the 
internal volume of said second heel pad is filled with fluid, and said second heel pad is 
contained within the shoe sole beneath said heel pad. 

[Claim 20] The apparatus of claim 1 8 further characterized in that said heel pad has a 
center portion and a separate rim, the center portion is lodated in the center of the heel 
portion of the shoe sole, and said rim extends around said center portion through the right 
side of the shoe upper, the back of the shoe upper, and the left side of the shoe upper. 
(Claim 21] The apparatus of claim 20 further characterized in that at least one fluid 
commumcating channel extends between said center portion and said rim and said 
channel fluidly connects said center portion and said rim portion. 
[Claim 22] The apparatus of claim 1 8 further characterized in that a hollow arch pad is 
located m the arch portion of the shoe sole, said arch pad has at least one flexible sidewall 
enclosing an interior volume, and the interior volume of said arch pad is filled with a 
fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 23] The apparatus of claim 1 8 further characterized in that a hollow upper arch 
pad is located in the upper arch portion of the upper, said upper arch pad has at least one 
flexible sidewall enclosing an internal volume, and the internal volume of said upper arch 
pad is filled with a fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 24] The apparatus of claim 23 further characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole adjacent to the upper arch pad in the portion of 
the shoe upper over the top of the foot, said arch pad has at least one flexible sidewall 
enclosing an internal volume, and the internal volume of said arch pad is filled with a 
fluid and fluidly connected to the internal volume of said heel pad. 
[Claim 25] The apparatus of claim 24 further characterized in that at least one fluid 
communicating conduit extends between said arch pad and said upper arch pad and said 
flmd path flmdly connects said arch pad and said upper arch pad. 
[Claim 26} A reactive energy apparatus for a shoe having a sole equipped with a heel 
portion and an arch portion and an upper comprising an ankle portion and an upper arch 
portion, characterized by comprising a first means located in the ankle portion of the shoe 
upper of containing a fluid, a second means located in the heel portion and arch portion 
of the shoe sole of containing a fluid, and a third means located in the upper arch portion 
of me shoe upper of containing a fluid. 

[Claim 27] The apparatus of claim 26 further characterized in that a fluid communicating 
means flmdly interconnects said first, second, and third fluid containing means 
[Claim 28] The apparatus of claim 27 further characterized in that said first fluid 
containing means comprises at least one fluid-filled ankle pad in the ankle portion of the 
shoe upper, said second fluid containing means comprises at least one fluid-filled heel 
pad located m the heel portion of the shoe sole and at least one fluid-filled arch pad 
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located in the arch portion of the sh e sole, and said third fluid containing means 
comprises at least one fluid-filled upper arch pad located in t£ ^ 

thpTX^h"^ means fluidly connecte sS M « 

SSSTi!! P 16 ° f ° laim 2g ftrfbcr ch *acteri 2 ed in that said fluid 

commumcabng means comprises at least one fluid communicating conduit extending 

tSSZEF* pad . said heel p>d md « least one fluid «SSS3!SL 

ext(mdmg between said upper arch pad and said arch pad. 8 nWnQl 

i^S. ] r •/PT tUS ° f Claim 28 characterized in that said arch pad is an 

extending 6001 heeI p - ta of said 

coSin^ ° f Claim 28 lb * er Chara ^ed in that said second fluid 

SSSSTSS'Tr a T sec ? nd fluid " filIed heel pad ,ocated in * e heeI p«S» of 

me snoe sole, said second heel pad is separated from said first heel Dad j t . . , 
it located on the top surface of said shoTsole, and rttSSS^^T ^ 
withm the shoe sole below said first heel pad P contained 

[Detafled Description of the Invention] 

^ Present application is a partial continuation of Patent Application No 07/767 075 
wkch was submitted on September 27, 1991 and bcm^SpT 

f ° f ^ I ? Vcnti0,1 l ™ e PW« Mention relates to a fluid-filled 
apparatus located on the shoe upper and shoe sole which reacts to the stimulus of external 

^r"* ^ apparatUS pr0vides a cmhionin g eff «*> ankle suppol 
^C e ™rf l ° Sh0e ' 111 Particukr > P^ent invention relates fo a 
S7-^t gy u PParatUS COmpnSln e anatomically shaped fluid-filled bladders or pads 

*£?£?£Z TT " d ?° e SOle ' ThroUgh of the fluid conta^eT 

withm them, the bladders conform to the foot and around the ankle of the shoe wearer 

S C n lem u, ntary CUSt0m fittin * ******* and mereby prTvidTg ^ 
cushionmg effect, ankle support, stability, and custom fit to the foot 

[0002J /4 
Prior Art) Various methods and devices have been proposed in prior art seeking to 
develop a shoe hat provides ankle support and stability to the foo?of a wearerof a shoe 
while also providing a cushioning effect and a custom fit around the fooT Th* is 
especially true in the field of athletic footwear 

JhUS Sh0eS h ^ Ve 1,66,1 deri « Md ^ * certain of cushioning effect 

that absorbs the impact of landing when walking, running, and during SSh! 

SrLXl heel ° f ? 6 ? ° e 5016 is of that aSly 

££» of mfsSel^^f T^ 5 ; Pr0Vidmg a CU5hionin g eff «* to the arch 
E u! S ° le d j m « ushes *» force of landing impact and supports the arch of 
the foot However, providing a cushioning effect to just the arch and heel of the shoe sole 
^^^^^^protecting the foot miwmte«£*£ 
22 1 ^ T"™? mitial ***** a PP Iicd to * e shoe *** during each landing is 
the heel portion of the shoe sole is provided under landing impact the impact force 
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concentrates in the lateral edge of the runner's heel, and is not distributed over the entire 
surface of the heel. The landing impact applied to the outer edge of the runner's heel 
tends to cause the foot to rotate relative to the leg, that is, causes a drop of the medial 
edge of the foot (usually known as pronation). 

[0005] During walking, running, and other activities, the initial landing impact exerted on 
titxe lateral edge of the shoe sole has the possibility of causing the foot to supinate, that is, 
causing the medial edge of the foot to rise. Oversupination of the foot is thought to be 
associated with various foot and ankle injuries. 

[0006] What is needed to overcome the above-described drawbacks of prior art shoes is a 
reactive energy apparatus that both dynamically reacts to provide a cushioning effect on 
the shoe sole and distributes the force during each landing impact across an area larger 
than the lateral edge and medial edge of the foot. What is also needed to overcome the 
above-described drawbacks is an apparatus in the shoe sole that stabilizes the foot in the 
shoe and decreases the tendency of the runner's foot to bend due to pronation and 
supination during each landing impact. 

[0007] In many types of shoes, in order to provide support to the ankle the shoe upper 
must be securely closed or laced tight around the ankle of the shoe wearer. In efforts to 
make such a shoe upper comfortable to the shoe wearer, padding is provided around the 
shoe upper in the area of the ankle- However, in many situations the padding of the shoe 
upper provides a tight supporting fit around the wearer's ankle for only a limited extent of 
movement of the ankle. Because the padding is fixed to the inside of the shoe upper, it 
cannot respond adequately to bending movements of the ankle. The padding tends to 
shrink during use, pulling away from the wearer's ankle and fitting loosely around it, 
thereby reducing or eliminating the degree of support to the ankle. 
[0008] To overcome the inability of the padded shoe upper to continuously move with the 
ankle and provide a continuous supporting and comfortable fit of the shoe upper around 
the ankle, shoe uppers with fluid filled pads were developed. The fluid filled pads 
conform to the shape of the shoe wearer's ankle as the shoe upper is secured around the 
ankle. During movement of the ankle, the fluid in the pads is displaced, causing fluid to 
be forced from the pad in areas of the shoe upper where the ankle exerts pressure on the 
pad, and causing the displaced fluid to flow to areas of the pad where ankle pressure is 
reduced during movement. The flow of fluid within the compartments where ankle 
pressure is reduced causes the compartments to expand in these areas and maintain a 
comfortable, supporting contact with the ankle, 
[0009] 

[Problems to Be Solved by the Invention] However, many prior art shoe uppers 
containing fluid filled pads have drawbacks in that the pads exert pressure on sensitive 
areas of the wearer's ankle during certain movements of the ankle. Prior art fluid filled 
pads designed to provide continuous support to opposite sides of the ankle typically 
extended completely around the ankle to enable fluid from one side to flow freely to the 
other side of the fluid pad. During some movement of the ankle, these prior art pads also 
exert fluid pressure on the sensitive area of the Achilles tendon- The fluid pressure 
exerted on the Achilles tendon could lead to injury of the tendon, 
[0010] What is needed to provide a comfortable and supporting fit to the ankle of a shoe 
wearer is a shoe upper incorporating a reactive energy apparatus that is dynamically 
reactive to provide a continuously changing comfortable and supporting fit of the shoe 
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upper around the ankle of a wearer as the ankle moves. It is important that the reactive 
S55S f? paratUS n0t apply P rcssaxQ (m *e Achilles tendon that could lead to injury. 
[0011] Tie present invention, devised to solve the problems of prior art, has the purpose 
of providing a reactive energy apparatus in a shoe upper and a shoe sole w* c J«- ^ 
shoe upper to reduce the pressure exerted on the Achilles tendon of the wearer and 
provide a supporting, custom fit to the ankle of the wearer as well as reduce the 
possibility of injury to the Achilles tendon, and distribute the landing impact force over a 
lager area of the wearer's foot to provide a cushioning effect and stability to the shoe 

(Effects and Means of Solving the Problems] The reactive energy a ^-^- , * ., 
present invention is generally comprised of multiple fluid-filled pads or Madders located 
in the shoe upper or shoe sole: The first pair of fluid-filled pads is located in the area of 
the shoe upper. Another fluid-filled pad is located in the area of the shoe sole beneath the 
wearer s heel . Other pairs of fluid-filled pads are located above and below the wearer's 
arch and in the area of the sole adjacent thereto. 

I0013J The pair of fluid-filled pads or bladders located in the shoe upper is positioned on 
2 a Sf ! wearer ' s Achmes tend <»» a»d reduces or helps avoid pressure exerted on 
tne Achilles tendon. The pads are fluidly connected by multiple fluid conducting 
channels extending around the area of the wearer's Achilles tendon between the pads. 
These channels are adequately small in size and remo ved from the area of the Achilles 
tendon to avoid exerting pressure on the Achilles tendon. 

I0014J The pad positioned in the heel of the shoe sole comprises two chambers -"a- ' 
the chambers is located in the center of the heel of the shoe sole and the other chamber 
extends in a roughly horseshoe shape around this first chamber. In one embodiment, 
multiple fluid-conducting channels fluidly connect the horseshoe-shaped heel chamber 
and the center heel chamber, allowing fluid to flow back and forth between the two 
chambers. In that embodiment, the horseshoe-shaped chamber extends somewhat above 
the center chamber. Since fluid is able to flow over the channels between 
chambers, the landing impact is distributed over a larger area of the wearer's heel and the 
impact can be reduced. In another embodiment of the present invention, the horseshoe- 
shaped chamber and the heel chamber are not fluidly connected. In this configuration of 
the pair of heel chambers, stability and support are improved by straddling the heel of the 
shoe sole. Further, a custom fit is provided to the heel of the foot on the shoe sole 
J0015] One of the pair of fluid-filled pads or bladders in the arch of the shoe is located in 
toe arch of the shoe sole and the other is located in the arch of the shoe upper. Multiple 
fluid-conductmg channels extend between the shoe sole arch pad and the shoe upper arch 
pad, permitting fluid to flow back and forth between the two pads. The arch pad provided 
in the arch portion of the show sole is an extension of the horseshoe-shaped heel chamber 
and extends from the heel chamber along the lateral portion of the arch of the shoe sole. 
IU016J m one embodiment of the present invention, one or more fluid-conductina 
channels extends between the pair of fluid-filled pads in the shoe upper and the 
horseshoe-shaped fluid chamber in the heel portion of the shoe sole. These fluid- 
conductoig channels fluidly connect the shoe upper pads with the pads positioned in the 
heel and arch portions of the shoe, allowing fluid to flow between all th pads of the 
apparatus. The fluid in each of the pads and the fact that this fluid can flow through 
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channels between the pads allows the pads to anatomically conform to the shape of the 
wearer's ankle and the wearer's heel and arch. A pad shape conforming to the ankle and 
foot provides a cushioning effect and custom fit to the wearer's ankle and foot, support to 
the ankle, and stability to the foot 

[0017] In a further embodiment of the present invention, the fluid-conducting channels 
extend only between the fluid-filled pads in the shoe upper and the center fluid chamber 
of the shoe heel portion. In that embodiment, a heel rim chamber and an arch bladder are 
not fluidly connected to the ankle bladder In still another embodiment, a fluid-filled pad 
in the shoe upper is not fluidly connected to a fluid-filled pad in the shoe sole. 
10018] In still another embodiment of the present invention, the center chamber of a pair 
of chambers positioned in the heel portion of the shoe sole is contained on the inside of 
the shoe sole. The positioning in the lateral and longitudinal directions of the center 
chamber opposite a horseshoe-shaped heel chamber is roughly identical to that of the first 
embodiment of the present invention. However, the center heel chamber is contained 
within the material of the shoe sole at a position vertically below a horseshoe-shaped heel 
chamber located on the top surface of the shoe sole. In that embodiment, the center heel 
chamber is separated from the remaining pads and is not fluidly connected to either the 
horseshoe-shaped chamber or the remaining fluid-packed pads. In various embodiments, 
the center heel chamber is imparted with various configurations, such as anatomical 
configurations and toroidal configurations. 

[0019] Further objects and features of the present invention are revealed in the following 
detailed description of the preferred embodiment of the invention with reference to the 
drawings. 
[0020] 

[Embodiments] Figs. 1-5 show an embodiment of the reactive energy apparatus 10 of 
the present invention. In the present embodiment, apparatus 10 is employed in an athletic 
shoe 12 for the right foot. The device employed in a shoe for the left foot is the mirror 
image of the shoe for the right foot that is depicted. The apparatus is depicted and 
described for use in an athletic shoe. However, the apparatus of the present invention can 
be similarly employed in shoes other than the athletic shoe shown in the drawings. The 
description of its use in an athletic shoe is by way of example alone and is not meant as a 
limitation. 

[0021] Apparatus 10 comprises a flexible fluid-tight barrier material, preferably a plastic 
film that is capable of being bonded. Although polyurethane is preferred, other types of 
flexible, fluid tight barrier materials may be employed in constructing the apparatus of 
the invention without departing from the intended scope of the invention defined by the 
claims. 

[0022] Fig. 3 shows Embodiment 1 of reactive energy apparatus 1 0 of the present 
invention removed from shoe 12. As may be understood from Fig. 3, apparatus 10 
comprises a first inner ankle fluid containing pad or bladder 14, a second outer ankle 
fluid containing pad or bladder 16, a third heel bladder 18, a fourth arch bladder 22, and a 
fourth upper arch bladder 24. Each of these six bladders can be provided with one or 
more inner chambers containing fluid. In the embodiments of the present invention 
described below, only heel bladder 1 8 is provided with two inner chambers. Inner ankle 
bladder 14, outer ankle bladder 16, arch bladder 22, and upper arch bladder 24 are all 

16 
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P~>aded^thaai^efluid-fiUcdumer chamber. Five hollow bladders 14 16 18 22 
and 24 are formed as structural parts of the single unit of reactive energy apparatus 1 d 

72* 0f a ^ cf <> v «g layers 26, 28 oS5S^ 
barrier material. As is best seen in Fig. 3, overlapping pair of material layers 26 28 We 
a peripheral boundary 32 formed into a specific configuration SpeShT^tL^X 
imparts anatomically shaped contours corresponding Z tfffi ^ 

2K\£X? mt ° 3 S^ bed ^ oo-flgo-faD while layt 28 is 
nearly flat The shapes molded into top layer 26 comprise the five bladders- a oaL of 

blao^S^ 

bladders 14, 16 with the interior volume ofheel bladder 18; and fluid-con^cti^W-' 

[0023] Each of the bladders of the ankle, heel, arch, and shoe upper arch and the fluid 
conductmg channels is formed when top material layer 26 is ZZTon ZtXom ££~28 

Z t SS? ^ ? *f ^ ^ **** ™ lded **> ^ material layer 26 fSon 
ZtJ^S. Sld6Wall f ° f each of ^ five bIadders of the apparatus. ThlZ^T* 
be molded into the top layer by any known method. The specific confi Ju^tioTof Sie five 

SaSS ESS?*"? " f ° 0t i? 5erted kt0 *• shoe * 311(1 P rovides a stab^ and cuftom 
fnnfit ? bladders shown in Figs. 1-5 has an anatomic shape; different ' 
configurations are possible. For example, the heel bladder, as described fintiier below 
can be configured with a toroidal center chamber ' 

Sp^T fl IaPPi ;? *** bod0m material lfl y ers 26 ' 28 « se ^d together along a 

/ Peripheral flan ^ e ^P 1 ^ ^»ncis and defines me § 
boundaries of flmd conducting channels 34, 36 extending between the five blazers 14 

lol^Jl^h^J^t^ flange 32 of *e apparatus encloses the interior 
layers. The :top and bottom layers can be sealed together in (he area of fl—^™ 
adhesives, by radio frequency (RF) welding, or by other equivalent methods' The' seal 
formed at penpheral flanges 32 is fluid tight and forms a (LpletS e^ctosed 

teS^S r * T 61101080 ^ ° r m ° re Scparate chambei * ** ^ or may not 
be interconnected in fluid communication with each other . 

[0025] Additional overlapping areas of pair of material layers 26, 28 may b* joined 

T^JT^ ^ d ° ° f Peripheral 32 <> f * e apparatus AsZbe £A Fig 
3 top and bottom layers 26, 28 are joined together at area 42 between pai o 53£ 

bladders 14. 16 with the interior volume ofheel bladder 1 8. The seal area 42 of the two 
iffteP f r ° f channel 34, 36^0 se^ o 

SnfrS *e -ST 1 ^ ° f Channds 34 ' 36 « tnese channels to 

control the rate of fluid flow between inner and outer ankle bladders 14 16 and heel 

bladder 18. In another ^embodiment of the present invention, aflowlonrrol vSve^ suchas 
" ?f h of cha ™ ls 34 > 36 to control the ratT of Sflow between 
ankle bladders 14, 16 and heel bladder 1 8. Each of channels 34, 36, and 38 
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shape molded into the top material layer, the portion of sealed peripheral flange [32] on 
eitoer side of the channels, and the seal layer area 42 between pair of channels 34 36 
When reactive energy apparatus 10 of the present invention is incorporate jx> ^ 
fluid^onductmg channels 34, 36 are enclosed in a protective tube described further ' 
below. This tube basically prevents the channels from collapsing due to movement of the 
shoe. 

[0026] Each of the bladders is filled with a fluid 44 of intermediate viscosity. A variety of 
fluids may be used to fill the bladders. The fluid may be a composition of two or more 
fluids of various viscosities. Alternatively, the fluid may contain suspend*! *c:<ds 
mcludmg but not limited to hollow spheres, or gas bubbles. Each of the bladders may be 
combined with a fluid and may contain foam sponge. Sponge adds a padding effect to the 

bladdeT 65 S ° me ° f W6ight ° f &e fldd ' lted * reducing * e ofihe 

[0027] For inner ankle bladder 14 and outer ankle bladder 16 shown in Fie 3 pair of 
material layers 26, 28 have a peripheral boundary 32 that has been cut kic a 
configuration such that bladders 14, 16 are widened below, behind, and above the * " 
anklebone The configuration of peripheral boundary 32 can also be selected to match the 
upper of shoe 12; that is a secondary condition. A primary condition when determining 
toe configuration of periphery boundary 32 of pair of ankle bladders 14, 16 is that the 
bladders extend well around both sides of the ankle so as to provide a custom fit and 
support to the ankle. When forming peripheral boundary 32, one or more tabs 46 may be 
provided around the peripheral boundary of apparatus 10. Tab 46 can be used to position 
and secure the apparatus in the shoe upper. Some other method of positioning and 
securing the device in the shoe upper may also be employed, A number of overlapping 

P °J?°S A T 161 ^ Iayers 26 ' 28 "* Iocated between *"« ankle bladder 14 and outer 
ankle bladder 16. Overlapping portions 48 are bonded together and 

n 

sealed. As may be seen in Fig, 3, each of overlapping portions 48 is separated from the 
others and is separated from sealed peripheral boundary 32 by conduits 52 extending 
between two ankle bladders 14, 16. Conduits 52 are formed when portions 48 of two 
overlapping material layers 26, 28 are bonded and sealed on the two sides of conduits 52 
Center points 54, 56 of each of fluid bladders 14, 16 are bonded to secure overlapping 
materia^ layers 26, 28 together. Sealed center points 54, 56 prevent excessive swelling of 
ankle bladders 14, 16 when fluid enters the interior volumes of the bladders 
[0028] The dimensions of seal portion 48 between inner and outer ankle bladders 14 16 
are determined to calibrate the sectional area of fluid conduit 52 formed between these 
seal portions and peripheral boundary 32. The calibrated sectional area of conduit 52 
e^endmg between inner and outer ankle bladders 14, 16 controls the rate of fluid flow 
torough conduit 52 between the interior volumes of these bladders, keeps aportion of 
fluid in the interiors of the bladders subjected to landing impact forces, and maintains a 
cushioning effect and support on the ankle in this bladder area. 

Xl^T* 3 ^ !*! ^ ' eferring 10 Fig ' 3 ' when P ressure is » to left inner 

ankle bladder 14 th fluid in this bladder passes through conduit 52 and flows into right 
outer ankle bladder 16, causing the outer ankle bladder to expand out of a plane defined 

mLZZ ?S P * 8 TT^l^ 26 ' 28 ' ^ *» P** 5 ^ is a PP Ued t0 ri ^t outer ankle 
bladder 16, the fluid in the bladder passes through conduit 52 into left inner ankle bladder 
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14 causing the inner ankle bladder to expand out of a plane denned by overlapping 

* 28 ; 1116 preSSUre exerted on 10 is "ed y to the anWe area 

enclosed by inner and outer ankle bladders 14 and 16. Seal areas 48 extending between 
inner and outer ankle bladders 14, 16 of apparatus 10 inhibit to some degree^ndS 

tol'S^flllt * 2" f ° rce ° fthe fldd ta «** 52 ^ the fluid 

flows back and forth between inner and outer ankle bladders 14, 16, causing these 

surftceTof SS£ T reaCtiVe f ° rce iS b6ing eX6rted 011 fte and outer 

surfaces of the ankle, it is possible to prevent to some degree the force from being exerted 

on the Achilles tendon when the fluid flows between the bladders. * 
[0030] Inner ankle bladder 14 and outer ankle bladder 16 are fluidly connected to heel 
bladder 18 tijrpugh fluid-conducting channels 34, 36. The amount of fluid tJcTflow 
between ankle bladder 14,16 and heel bladder 18 depends on the calibrated seSonal 
area of channels 34, 36. The sectional area of channels 34, 36 limits the rate at which 
fo^'if^ °? ° f *? interi ° r V0lumes of 1000 md outer «*te bladders 14, 16 by the 
SSS^iSTt* 8 *J T 26 ,°f Ae WadderS ' keepS a certain of fluiiin ankle 

c« i £ 1 aS hl ° n ^ ° f *• ^ PTOVideS ~ and provides a 
[0031] | Similarly, the sectional area of channels 34, 36 limits the rate at which fluid is 

d 0Ut V ° lume 0f bladder 18 h ? force <>n the top layer 26 of 

the bladder and maintains a certain quantity of fluid in the heel bladder to provide a 
cushion effect on the force exerted on the heel of the foot by landing impact 
Alternatively^ flow control valve such as an orifice can be provided in each of channels 
34, 36 to control the quantity of fluid flowing through these channels. The positions of 
the control valves are indicated by dotted lines in Fig. 3. 

[0032] Two separate chambers, that is, a center chamber 62 and a rim chamber 64, are 
formed in heel bladder 18. Center chamber 62 is separated from rim chamber 64 by 

S212 K T * 0t ?? kyer 26 0f overia PPi*g serial layers comprising 
toe apparatus. Grooves 66 are formed in top material layer 26 as indentations or 
depressions. Each of grooves 66 has set lengths arranged end-to-end in a horseshoe- 

^ISf?^,. 310 ? 4 . 11661 Wadder 1 * 1116 OOP™*™ of grooves 66 extend 
trough the fluid 44 filling the interior volume of the heel bladder and downward below 
op material layer 26; the bottom of each of grooves 66 is secured to bottom material 
layer 28. The bottoms of the grooves can be sealed to the bottom material layer by 
Su?2I V w ' J? frequency wel <Kng, or by other equivalent methods. 

IS^ 16 - 5100 ? 8 66 ^P* 5 segments ^8 oPPOsmg sides and opposing 
ends in toe interior volume of heel bladder 18. These wall segments divide the interior 

to^ZTiZFT 73 md secure *P layer 26 at a spacing from bottom 

layer 28 so that when fluid 44 m apparatus 10 flows into the heel bladder, the top layer is 
SEE? tedftomexcessivel y expanding away from the bottom layer. 

l?? Pl f ^ S€ ? m ? ntS fonned ^ V 00 ™ 66 * heel Wadder also serve 
S3 IT £ J?° n deV1 ? S ^ free flow of fluid through the interior of the 

SL^f'T P -!T gS be ^ n adjacenl S" 00 ™ 5 66 ^ cr °ss sectional areas that are 

of fluid flow between center chamber 62 and rim chamber 64 
of the heel bladder The calibrated sectional area of the space between neighboring 
grooves 66 in heel bladder 1 8 and the calibrated sectional area of channels 34 36 
communicating the heel bladder with inner and outer ankle bladders 14, 16 control the 
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rate at which fluid 44 is expelled from the interior volume of the heel bladder in response 
to the application of a force on the heel bladder. As a result, the heel bladder counters the 
landing impact and provides a cushioning effect on the heel of the foot, supports the heel 
of the foot in the heel portion of the shoe, and maintains stable capacity. 
(0035] The horseshoe shape, or "IT shape, of rim chamber 64 makes it possib:* ibr 
rim chamber to respond to the landing impact and provide a stable force oa ihe underside 
of the foot For example, when a landing impact force is exerted adjacent to the arch of 
the foot or on rim chamber 64 along the inside of the foot, the inside portion of the rim 
chamber compresses and the fluid in the heel bladder is forced around the rim chamber to 
the opposite side. Since the spacing of the groove 66 next to the heel bladder restricts the 

/8 

free flow of the fluid, the fluid flows more readily around rim chamber 64 to the side 
opposite the side where the impact force is exerted. The flow of the fluid to the opposite 
side of the rim chamber increases the fluid pressure on that side, causing the bladder to 
expand somewhat on that side and exerting a reaction force on the opposite side of the 
bottom of the heel of the foot from the side on which the heel bladder is being subjected 
to the force. This produces a redistribution of the impact force over a larger area than the 
heel of the foot and stabilizes the heel of the foot in the shoe. When the landing force is 
generated on the opposite side of the heel bladder, that is, the outside, the force exerted 
on that side of the heel bladder compresses the heel bladder on that side. This then causes 
the fluid on the side of the heel bladder that has been compressed to flow around the rim 
chamber to the opposite side, that is, the inside. The fluid pressure increases, causing that 
side of the rim chamber to expand. This expansion exerts a reaction force on the inside of 
the heel of the foot, stabilizing the heel of the foot and redistributing the impact force 
over a larger area than the heel of the foot. Distribution of the landing impact force 
produced on the edge of the shoe sole over an area larger than the heel of the foot causes 
the heel bladder to counter the landing impact the center of which has been shifted, 
thereby stabilizing the heel of the foot 

[0036] In a further embodiment of the present invention, an elastic pad 68 is provided in 
the interior volume of center chamber 62 of the heel bladder. This heel pad is preferably 
made of an elastic foam sponge material. However, the pad can be made of some other 
type of elastic material. The purpose of the pad is to add a cushioning effect on center 
chamber 62 of the heel bladder in addition to the cushioning effect imparted by fluid 44 
filling the chamber. The presence of pad 68 in center chamber 62 displaces fluid 44 from 
the center chamber and lightens the heel bladder. 

[0037] Arch bladder 22 and upper arch bladder and 24 are fluidly connected to heel 
bladder 18 through fluid-conducting channel 38. The flow rate of fluid 44 between arch 
bladder 22 and upper arch bladder 24 and heel bladder 1 8 depends on the calibrated 
sectional area of channel 38. The size of the sectional area of this channel is determined 
to permit the fluid to flow between the bladders. However, the sectional area of channel 
38 limits the rate at which fluid is expelled from the interior volume of the heel bladder 
by the force exerted on the top layer 26 of the bladder, keeps a certain quantity of fluid in 
heel bladder 1 8, and provides a cushioning effect from the force exerted on the heel 
portion of the foot by the landing impact 

[0038) As described above, the arch bladder, arch bladder 22, and upper arch bladder 24 
impart a shape conforming to the shape of the arch of the foot. When incorporated into a 
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shoe 12, arch bladder 22 and upper arch bladder 24 come into surface contact with the 
bottom and inside of the arch of the foot, support the arch of the foot, provide a 
cushioning effect, and provide a custom fit in this area of the foot 
[0039J Multiple second grooves 72 extend between arch bladder 22 and upper arch 
bladder 24. These second grooves are formed in about the same manner as first grooves 
66 extending between center chamber 62 and rim chamber 64 of the heel bladder. Second 
grooves 72 are formed in top material layer 26 as indentations or depressions. Grooves 72 
extend through the fluid 44 filling the interior volumes of the arch bladder aid the appcr 
arch bladder and downward below top layer 26, and are secured to bottom material layer 
28 in the same manner as the first grooves. Second grooves 72 form fold lines between 
arch bladder 22 and upper arch bladder 24. These fold lines permit bending of upper arch 
bladder 24 in a top portion thereof adjacent to arch bladder 22. Thus, upper arch bladder 
24 can be installed in the upper of shoe 12 adjacent to the arch of the foot of the wearer, 
and arch bladder 22 can be installed in the shoe sole immediately below the arch of the 
wearer's foot. 

[0040] Similar to grooves 66 of heel bladder 18, second grooves 72 serve as wall 
segments dividing the interior volumes of the arch bladder and upper arch bladder. The 
wall segments formed by second grooves 72 restrict and control the amount of fluid 
flowing between arch bladder 22 and upper arch bladder 24. The spacing or openings 
between neighboring wall segments formed by grooves 72 are calibrated to control the 
flow of fluid between the arch bladder and the upper arch bladder. Calibration of the 
openings between neighboring grooves 72 is conducted to control the flow of fluid 
between the arch bladder and the upper arch bladder. The calibration of openings 
between neighboring grooves 72 restricts the flow from one of the bladders to the other 
of the bladders in response to a force exerted on one or the other of the arch bladder and 
the upper arch bladder, and restricts the rate of flow. This keeps a certain amount of fluid 
in the interior volume of the arch bladder or the upper arch bladder, and supports and 
cushions the foot arch during running or other activities in which the arch of the foot is 
subjected to a force from the arch bladder or the upper arch bladder. When either the arch 
bladder or the upper arch bladder is subjected to a landing impact force, the flow of fluid 
from the bladder subjected to the force to the other bladder causes the other bladder to 
. expand somewhat The expansion of the other bladder exerts a reaction force on the arch 
of the foot The reaction force exerted on the other bladder causes a redistribution of the 
landing impact force over an area larger than the arch of the foot thereby reducing the 
landing impact force on the foot 

[0041] Fig. 1 shows the relative positioning of the apparatus 10 of the present invention 
m the shoe upper 82 and sole 84 of a right-foot athletic shoe 12. Fig. 1 shows only the 

19 

inside of the ankle, that is, the left side of right-foot athletic shoe 12. However, the 
relative positioning of inner and outer ankle bladders 14, 16, heel bladder 18, arch 
bladder 22, and upper arch bladder 24 can be seen in Fig. 1 . As is shown best by Fig. 2, 
heel bladder 1 8, arch bladder 22, and upper arch bladder 24 are supported on the top 
surface of shoe sole 84 in the shoe, and upper arch bladder 24 is supported by a portion of 
the inside surface of shoe upper 82. In the embodiment shown in Fig. 2, a thin layerlike 
pad 86 is provided that covers the top surface of heel bladder 1 8 and arch bladder 22. A 
portion of inner layer 88 of the shoe upper covers upper arch bladder 24. Middle liner 92 
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n&rf r ^ ^ 86 ? d 5,106 ^ inner ^ 88 - A * ^wn ^ Fig. 

2, a layer of to material is placed over the fluid bladders of the apparatus so that the 

wearer. The present apparatus can be contained within shoe 12 by a method other rtL 

^b^mbedded i tB rti ^ example » neel bladder and arch blato of^e apparaS 
Ae mat6rial em Ployed to form the shoe sole 84. PP 

Srtta Ml 18 ^ K, 9 l! S ^ Channels 34 > 36 concealing ankle 

bladders 14 18 with heel bladder 18. Tube 94 is shovvn in Fig. 1 at a spot in the shoe heel 
where the shoe upper is bonded to the shoe sole. As may be sin in F ^be 9^ has a 

toe channels bend from the shoe upper toward the shoe sole. 8 
[0043] In an ordinary athletic shoe, the inner surface of shoe upper 82 «n»*^ - 
anklebone : when shoe upper 82 is secured around the ankle of me weai ,, 
produced bet ween fee protruding lateral portion of the anklebone and the surface of the 
to S.TS. ^ * bel0W ^ ^ -ay be understoo^fer^g 

l6 o!'~T^T n ^T* t0 *»* *** 0Uter fluid - fiUed -M" bladders 4^d 
shoe 18 f S ° ? 10 fiU fte *"* betWeen *»* surface of th7 

wJZ JT ° U i? ""^X* *° 3nkIe above > beh «d, and belowthe anklebone. 
When the shoe upper 82 assembled into apparatus 1 0 has been secured around the ie 

8 10 ° mer ""^ 0f above - ^hind, and below the 

uter^2 T^I? 10 *** fT** P r0videS a custo * » of shoe 

iFwSS > ft ^ Sh ° e - 7116 en S^nt of fluid-filled bladders 
14, 16 with the anklebone provides ankle support. 

i^niV^^ 10 ofthe present invention has been 

secured over the foot and around the ankle ofthe wearer and the ankle moves during 
walking, running, or some other activity, the ankle moves within shoe upper 82 During 

^T,^^ 5h ° eUppcr 82 « co -tantly changing presSs applX 
pair of ankle bladders 14, 16. When the ankle presses on one of the 'bladders and ra£ 

f P T SU Z T"** ° n ** bkdder ' ** fluid m bladder passes ihnvfr™™ > 
and^h hS/'T ^*~«» H 36, and presses again* the heei Sadder" ^ 
and the arch bladder. However, smce the calibrated sectional area of channels 34 36 
restocts the ^amount f^v^U^f**^)*^ 14, 16, the heel 
a £^W n 22 > 24 ' m0St of ^ fluid ™*» wi<nin the pair of arch 
SmSl!?? f ^ u 0WS ^ ° ne 0f 91011 bIadders to other, the thickness of 
K^FTK t0 f C PieSSUre 41,11111151168 of other bladder 

tow^^l^. fl ° WCd iDCKaSCS ' h m ° rdinar y movement ofthe ankTe 
2*- ShOC ^ ° ften ^P^ 65 ^ °PP° site side of *e shoe upper 
2S ^ ' ng 01 6liminatillg Su PPort In the present invention, when the 
ft£ MS IT? "T* ^ ° nC Side 0f Sh0e "VP* 82 «* P re ^ is applied to the 
bla^n S 00 ^ °? 0f ^ ^ the fluid ^ the bladder flows S> the 

bladder on the opposite side ofthe shoe (the side from which the ankle is — - <J 
tough conduit 52. Thus, the bladder on the opposite side expands and as'uCankle 

Ste? ^ ^ u UPP ° rt ^ ^ me °n the opposite side is maintained. 
Smce seal areas 48 in the center of inner and outer ankle bladders 14, 16 inhibit 
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expansion of conduit 52 when fluid passes through the bladders, almost no pressure is 
exerted on the easily injured Achilles heel of the wearer. 

[0045J The reactive energy distributing function of the heel bladder and the arch bladders 
operates in roughly the same manner as described for the ankle bladder * v- J - - 
impact force is exerted on heel bladder 18 of the apparatus, the fluid in the heel bladder 
passes over channel 38 to arch bladders 22, 24, flows through channels 34, 36, and flows 
mto ankle bladders 14, 16. As set forth above, the calibrated section areas of channels 34 
36 commumcanng with the arch bladders restrict the amount of fluid flowing into the ' 
arch bladders from heel bladder 1 8. Fluid flowing from the heel bladder to the arch 
bladders and the shoe upper arch bladder causes the arch bladder and the *<w »^ 
bladder to expand somewhat from the static mode. Expansion of the arch bladder "and the 
shoe upper arch bladder exerts reaction energy on the inside of the foot at the arch and 
me landing rapact force concentrated at the heel of the foot is distributed across the arch 
and heel of the foot. 

[00461 When the landing impact is exerted on arch bladders 22, 24 of the apparatus, the 
fluid m the arch bladders passes through channel 38 and is pushed to heel bladder 18. 
Fluid provided to the heel bladder from the arch bladders causes the heel ©isaa* o 
expand somewhat from its static mode. Expansion of the heel bladder exerts a reaction 
force on the inside of the foot at the heel, distributing the landing impact force 

wwTf u Q * e M ° f foot 801038 me heel of ** *** *ri the arch bladder. 
EE. < * a f ? mbodunent 10 * of apparatus of the present invention is shown in 
lirLTL? 3 ^ u C ? ' m Fi ^ 6 ' 8, cmbodime « apparatus 10' is nearly identical to the 
earlier described embodiment. However, it differs in that center chamber 62 of heel 

bladder 18 hi the previous embodiment has been diminated in apparatus 10' shown in ^ 
u ,Z rema f ing confi « urational » apparatus 10' are denoted by adding an 
X2SftL ( } * rB 5 mo numerals identi cal to those in the previous embodiment. 

n^wS^ ° f Ife ^ hcel ccnter chamber 62 ' * separated from heel 
run chamber 64 Tliere is no fluid connection between heel center chamber 62', heel rim 
chamber 64', and the other fluid-filled bladders. In the same manner as in Embodiment 
«u*JF!f" mVCnti ,° n ' he f 1 *■ chamber 64, is Positioned on the upper surface of shoe 
J\ , '? C ? Ve r Cr ' ^ OUgh hcel oeBlBr chamber 62 ' is ^bedded in sole 84' in a lateral 
and longitudinal position nearly identical to the heel center chamber in Embodiment 1 
heel center chamber 62' is positioned vertically beneath heel rim chamber 64'. The ' 
relative positioning of heel center chamber 62' and heel rim chamber 64' in the present 
62'^ s T^ S S 0St SSf^ " PPa ? nt ? Flg ' 7 ' ^-PO^Wtag of h*el center chamber 

I f nation Z ^f" 1 m ^X 64 inCreaSe$ Ae ^ of heel d« ehamber 64' 
MS! £ e heeI of ^frer on the shoe sole and provides crosswise stability to the 
r^Ll?! ^ WearerHccl ^chamber 62' located within sole 84' provides almost 
SLTr- ^ boM « acaon as heel center chamber 62 inEmbodiment 1. 
£21%? ^ WS P a f other emb0dimcnt of hwI bladder 100 and upper and lower arch 

uufll 2 ' !SJ ° f present mventi oa The heel bladder 1 00 and upper and lower 
arch bladders 1 02, 104 shown in Fig. 9 arc nearly identical to those ofTe prc4us 
embodiments. However, in Fig. 9, heel bladder 100 differe from horseshoe-shaped fluid 
SSft/E ° f ? e ?f Wa ? der of Emb °diment 1 only by being separated from!e pair 
of arch bladders (not shown). As in Embodiment 1, the horseshoe or «U "-shape of rim 
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£SS? * w hed Wadder makes h P° ssible f< * ™ Camber to respond to the 
andmg impact by imparting a stabilizing reaction force to the inside of the foT 

222^£'EJ^S OV S m t0 Embodime *t 1, the arch bladder and upper arch 

bladders 102 104 of Fig. 9 are fluidly connected to heel bladder 100 through fluid- 

^STSrif m ^ mbodllnent 1 : As » Embodiment I, the rate of fluid flow between the 

SS^^ja^^ W *? 1 bladder 100 depends on "- ted 

H ,r f^ 61 108. Also asm Embodiment 1, arch bladder 102 and unoer arch 
foof Pn>Vlde ' "»*«*» Arming to the configuration of the^h ofme 

T'T^ mt ° ' Sh06 ' bladder 1 02 811(1 U PP« «* ladder 1 04 contact 
Ae surface along the lower side and inside of the arch of the foot support the arch of thT 
foot, provxde a cusfaoning effect, and provide a custom fit to the shoe fa the a^ of the 

[0051] Multiple grooves 1 12 extend between arch bladder 102 and upper arch bladder 
04. These grooves are formed almost identically to grooves 66 of Embodiment 1 

T^itT^l ^ Chamber 62 md chamber of the heel bladder, and 
grooves 76 of Embodiment 1 extending between arch bladder 22 and upper arch bladder 

iS^^i 00 ? f 46 embodiment <>f ^ 9 employs a center fluid-filled 
SSSJJ? ? y . ld ? taca i t0 shown b 6-8 and described above. As in the 

?S 7 m lT 6 : 8 ' hed Center Chamber 1 14 of ** hee l ladder is separated 
from horseshoe-shaped chamber 106 and is positioned in the shoe sole beneath the 
horseshoe-shaped chamber Heel center chamber 1 14, denoted by the dotted line fa Fig. 

T 0US °°f t ^ Xm ™ luding anatomical Sha ^- Fot exa »P^ ^ can 
£S2l Uter 1 62 of Embodiment 1 of *» P^nt invention or be 

S S 8 ;i° t^T 0 ^ embodiment I0 " of *• apparatus of the present invention. 
£V£ i ^^f 0 ^^^ apparatus 10'' is nearly identical to Embodiment 1 shown 
in Figs. 1-5 with the exception that fluid-conducting channels 34, 38 such as are 
employed m Embodiment 1 to fluidly connect the ankle bladder, heel bladder, and arch 
InwJw"" T P ! ! 7 T Siug " ^ """^ st ™tural parts of apparatus 10" shown 
adaW 1 ^ to Aose of Embodiment 1 shown in Figs. 1-5 Zd are denoted by 
f dd 5^ U0ta ff »ark H to reference numerals identical to those fa Embodiment 1. As 
T^ tiTL ' Embodunent of Fig. 10 comprises a pair of ankle bladders 14-, 
16 a heel bladder 18", and a pair of arch bladders 22", 24". As fa Embodiment 1 

^tl 0 *?* layeiS 0f flexible ' material completely enclose the 

nve oiaaaers 14 , 16 , 18", 22", 24" of the embodiment of Fig. 10 and 

KSSjf^ 1 PeriphCral ^ 32 " defining boUttdaries - ^ sealing of peripheral 
iiPw oSS* apparatus encloses the intema! volumes of bladders 14", 16" 

seen fa Fif 1 fl S^ t yet 1 n f M in Emb <> dime »t 1 • However, as can be 

H?J2ni£ k , . Pa T^/ Peri ? heral flange 32 " extends ^tween pair of ankle bladders 14", 
hLSl 4- v ^ ^i*"* bladderS 18 " 22 " 24 " ^arating these two sets of 
lrfSS £ ^ bet ween the embodiment of Fig. 10 and Embodiment 

J^*Jt^^^£\°f* ie - 10 fcDcdow identicaI1 y ^th Embodiment 1 
WX^4"^ 
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[0054] Fig. 1 1 shows another embodiment 120 that can be used separately or 
incorporated with the heel bladder and arch bladder shown in Fig. 9, 

Apparatus 120 comprises a first inner ankle fluid containing pad or bladder 122 and a ^ * 
second outer ankle fluid containing pad or bladder 124. These bladders are nearfv 
identical to ankle bladders 14, 16 of Embodiment 1. Since ankle bladders 122. 124 are 
identical to those in Embodiment 1, their detailed description is omitted here. Apparatus 
120 of Fig. 1 1 has a heel bladder 126 of toroidal configuration. Heel bladder 126 
comprises an inner fluid chamber 128 and an outer fluid chamber 132. The three hollow 
bladders 122, 124, 126 shown in Fig. 1 1 are formed as the structural components of a 
single unit of apparatus 120. This apparatus, as in Embodiment 1 . comprises a oair of 
overlapping layers 134, 136 of a flexible, fluid-tight material. This overlapping" pair of 
material layers 134, 136 has a peripheral boundary 138 forming a specific configuration 
imparting anatomical contours corresponding to the ankles of the foot to pair of ankle 
bladders 122, 124, and imparting a toroidal configuration to heel bladder 126. Top and 
bottom layers 134, 136.of flexible material have a prescribed surface shape molded to 
form these three bladders 122, 124, 126, and a fluid-conducting channel H? 
communicating the interior volumes of inner and outer ankle bladders 122, 124 with the 
interior volume of heel bladder 126. Overlapping top and bottom material layers 134, 136 
are sealed together along peripheral flange 138, completely enclosing the three bladders 
122, 124, 126 and fluid-conducting channel 142 extending between these bladders, and 
defining a boundary. The sealed peripheral flange 138 of apparatus 1 20 is formed in 
roughly the same manner as described above in Embodiment 1. 
[0055] The sealed flange 138 on either side of fluid-conducting channel 142 also serves 
to calibrate the sectional area of the channel. The calibration of the sectional area of the 
channel permits control of the rate of fluid flow between inner and outer ankle bladders 
122, 124 and heel bladder 126. As in Embodiment I, a flow control valve such as an 
orifice (not shown) can be provided in fluid-conducting channel 142 to control the rate of 
fluid flow between ankle bladders 122,124 and heel bladder 126. When apparatus 1 20 c* 
the present invention is incorporated into a shoe, fluid-conducting channel 142 is 
enclosed in a protective tube of the type employed in Embodiment 1 . This tube basically 
prevents the channel from collapsing due to movement when wearing the shoe. 
[0056] Two separate concentric chambers, that is, inner chamber 128 and outer chamber 
132, of toroidal configuration are formed in bladder 126. Inner chamber 128 is separated 
from outer chamber 132 by multiple grooves 144 formed in overlapping - ^- v . : 
134, 136 comprising the apparatus. As in the above-described embodiments, grooves 144 
are formed as indentations in the material layers. Each of grooves 144 has a circular arc 
configuration, and is of set length positioned end to end in a circular configuration 
extending between concentric inner chamber 128 and outer chamber 132. The 
depressions of grooves 44 [sic] extend through the fluid (not shown) filling the interior 
volume of the heel bladder and under material layers 134, 136; the bottoms ■; TiT. 
grooves 144 are secured together. The bottoms of the grooves can be sealed bv adhesive, 
by radio frequency welding, or by other equivalent methods. 

[0057] Grooves 144 form wall segments having opposite sides and opposite ends in the 
interior volume of heel bladder 126. The wall segments formed by each of grooves 144 
within heel bladder 126 divide the interior volume into separate areas or chambers, 
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expanding away fton, «. ^ {^^K^CS^" """^ 
[00S8] Tie mtUhple waU segments formed by grooves 144 in fceh<S h Lm , 
SiSSKf ?T 11141 ^ ** "° w * ** SSL of JT 

1 32 of the heStadteT^Sl^ ™*' ?T ^ 128 ^ outer 

^v e5 ,44in2S^^^^o&? 4 ^ 

to 4e Wono^^^ * ~ 

landing impact and provides a cmliSn. » £ i V - J"* 1 bhdder coun,ws me 

of the foot in the heS?n ofte «**> ^PP 0 " 5 * e h «" 

riMKoi a. i.— v J^roon oi me saoe, and maintains stable capacity 

I005»JAshasbeennudedearrrommeabovedescriMionofheelbl^ » " 
fcncnom ,n the present apparatus as a fbid-filled ajta SjtarfSS. sofc of a 

HotvTme 1 ^*^^ '^^ouslydSemooto ' *" 

Sirs sssfr f ? e heei b,adder ~ s "* *> 

chambers 128 1 tk;/- w is expelled to the left side of concentric toroidal 
SSSeieft ^ flUld preSSUre 0n left side of the chamber, 

the shoe can be conducted in the ImSf i be understood that uicorporation into 

as is described fo^ embo^enTof ^ o S f?" ib ™ desClibed ^odiments 

13 thesho^wx • ^ enteofFl g s °^ll.IntheembodimentsofFigs 12 
me snoe so 'e comprises an outer sole 150 lower <snle t c " w> . Ui rig f ; ' z > 

middle liner 156. Fies 12 and n ILLu , I0wer *° ,e 152 > ^dle sole insert 154, and 

* ri 6 5 - 1Z and 13 also show inner and outer lavprc i An tit ^--^ > 
upper material. Multiple vniH. t <a *~ <u j T y ra 1 o0> 6 1 2 0i shoe 

mumple voids 164 are formed on the top surface 0 f lower sole 152. 
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These have a configuration conforming to the bottom of heel bladder 126 and fluid- 
conducting channel 142 of the apparatus of Fig. 1 1. As in the previous embodiment, a 
rigid hollow tube 166 is positioned around channel 142 communicating the ankle 
bladders with the heel bladder. Tube 166 is shown in Fig. 12 in the heel portion where the 
shoe upper is bonded to the shoe sole. The tube bends slightly to prevent collapsing of the 
flexible material of channel 142 when the channel bends from the shoe upper into the 

m w j J 166 md channeI 142 ****** 601x1 lower soIe 152 u P wani t<> fluid-filled 
ankle bladders 122, 124 positioned between inner and outer layers 160, 162 in the shoe 
upper. The ankle bladders are secured to the shoe upper in the same manner as described 
in Embodiment 1. 

[00611 Middle sole insert 154 has a bottom surface in which voids are formed. The voids 
impart a configuration conforming to the configuration of heel bladder 126 and fluid- 
conducting channel 142. This configuration of voids 168 in the middle sole insert 
facilitates positioning of the insert over channel 144 located on the lower sole during 
placement into lower sole 1 52, heel bladder 126, and the shoe. Positioning voids in toe 
outer surfaces of lower sole 152 and middle sole insert 154 facilitates incorporation of 
bladders into the shoe. 

[0062] When heel bladder 126 and ankle bladders 122, 124 have been placed into the 
shoe sole and shoe upper, respectively, the heel bladder 100 and arch bladders 102. 104 
of the embodiment shown in Fig. 9 are placed next into the shoe. As may be understood 
from Figs. 12 and 13. the heel bladder 100 and arch bladders 102, 1 04 of the embodiment 
shown in Fig 0 ^ ^4 on ^ top sva&CQ 0 f middle sole insert 154. The heel bladder 
126 of the embodiment of Fig. 1 1 is placed into the shoe sole immediately below the 
middle open area between the horseshoe-shaped tube 106 and the heel bladder 100 of the 
embodunent of Fig. 9. In the apparatus of the embodiment of Fig. 9, positioning on the 
op surface of the shoe sole shown in Figs. 12 and 13 by precisely the same method as m 
the previously described embodiments is also possible. If the apparatus of the 
embodiment of Fig. 9 is placed on the top surface of middle sole insert 154, middle sole 

JSf* ?V S placcd m ttc sole 80 il ooveis heeI bladder 100 »ch bladders 102 

1 04, and the incorporation of fluid bladders into the sole is completed. 

[0063] While the present invention has been described by reference to a number of 

specific embodiments, it should be understood that modifications and variations of the 

invention may be constructed without departing from the scope of the invention as 

defined m the claims. 

[0064] 

[Effect of the Invention] As has been made clear by the above description, based on the 
present invention, one or more fluid-conducting channels extend between a pair of fluid- 
fUled pads in the shoe upper and a horseshoe-shaped chamber in the heel portion of the 
shoe sole. These fluid-conducting channels fluidly connect the pads in the uw*- 
with pads positioned in the heel and arch portions of the shoe, permitting fluid to flow 
between all of toe pads in the apparatus. Thus, the fluid in each pad can be made to flow 
between toe pads, enabling the pads to anatomically conform to the shape of the wearer's 
foot and the wearer's heel and arch. A pad shape conforming to the ankle and foot 
cushions the wearer's ankle and foot, imparts a custom fit, supports the ankle, and 
stabilizes toe foot. 
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« of *« shoe St&tt&1?£££ T 1 to - 4 * *• 

««« ft ,o rfc M of ftc Lt onTlL ^ su PP°rtt es well as provide a 
P™JI»««iptton .f the Dmwtogsj 

Sirili • ^ W ? f 211 *<* inconwratim. the reacti- 

tne present tnventton, showim the mlati™ ™.Jr.^^ , » ' ~" £ •««» of 

apparatus in the shoe\™^ , l^ atonm8 of a first «»oodin.ent of the 
lwk21ArJ£ift?? PP ^ ^.^"''^rerans of virtual lines 
Klra,*^* ^ °f W*«us of the pS invennon .Jong 

MlCSS^"** ** "*« «W of the presew ^ 

IJtefl A sectfonal view of the apparatus of the present invention aJong secuon line 5-5 

reattiv] SC^^te" ^ST^ 3 "" i -*•*»- °f <"« 
jf^ft^^anK^^ 

2S3 hSJS MCa ° Ml *" ° f " ° f -veaion *« -non 

^^^^^-^^^ene^^.r 

K^^^^^^^v^onin^eh*, 
the shoe tippet. ^ se I»rat«l 6om fluid pads postuoned in the arch portion of 

ohamber of a toroidal heelpad ' w * ™ fllud ^ «>™««oo to the center 

•* and the ankle ,S fe s £^ ta "' e 10 "* * the X 



[Key to the Numerals] 

12 1 20 ^ ti . VC a PP ai «tuses 

. . Athletic shoe 

\t Inner ankle bladder 

1* Outer ankle bladder 

22 JS 104 Heel bladders 

22 102,104 Arch bladder 

£™ Upper arch bladder 

28 Material layers 

Peripheral boundary 



20 



fiUG-17-2000 15:07 



SCHREIBER TRANSLATIONS 



301 4242336 P. 23^26 



34, 36, 38, 108, 142 Fluid-conducting channels 

44 Viscous fluid 

46 Tab 

48 Overlap area 

52 Conduit 

54,56 Center points 

62 Center chamber 

64 Rim chamber 

66,72,112,144 Grooves 

68 Elastic pad 

82 Shoe upper 

84 Sole 

86 Pad layer 

88 Upper inner layer 

94 Tube 

1 06 Horseshoe-shaped fluid chamber 

1 14 Heel center chamber 

122, 124 Ankle bladders 

™ Heel bladder 

I 28 Inner chamber 

132 Outer chamber 

134, 136 Overlapping layer 

138 Peripheral boundary 

146 Fluid 

150 Outer sole 

152 Lower sole 

154 Middle sole insert 

156 Middle lining 

160 Inner layer 

162 Outer layer 

164 voids 

[Fig. 1] 

(Fig. 2] 

(Fig. 3] 
[Fig. 4) 
(Fig. 7] 
(Fig. 5] 
(Fig-9] 
(Fig, 6] 

(Fig. 8] 
(Fig. 10J 
(Fig. 11J 
(Fig. 12] 
(Fig.l3J 
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